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INTRODUCTION 
This paper is the natural outcome of an intensive and 


tensive study of Gregarines found parasitic in various Ortho- 


ex 
pter ra, ‘Coleoptera and Myriapoda during the past three years, 
aq 


a The work was done chiefly in the Zoological Research 
Taboratory in the University of Illinois, under the supervision 
of Professor H. B. Ward. I am deeply indented to Professor Ward 


for his direction and kindly suggestions throughout the work. 


Ay : | . ils 
One of the species was found and studied at the Biological 


‘Laboratory of the Brooklyn Institute, at Cold Spring Harbor, New 


‘York, and I wish to thank Dr. ©. B. Davenport for the opportunity 
of carrying on investigation at the Station. I wish also to 


thank Professor F. D. Barker, Professor H. B. Baker, and Mr. 
‘Elmer Shafer for kindly sending me material from which parasites 


were obtained. 
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> ‘The gregarines were studied with reference to their 
piology, including habitats, relation to the host, seasonal 
distribution, and character of movement, and in order to 


eerie the modes of Aiarotens tee Tey were also studied 
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se form of the facts concerning all the polycystid greg- 


nes Which literature records from the Orthoptera, Coleoptera 


and Myriapoda of the world; and a list was made of all the 


oa 
polycystias known, with their hosts so that species will not 


Riidsoscaen as new which have hitherto been discovered and that 
new species will not be given names already used. 


ee BAR > i i Technique 


‘The method used in studying the live parasites was 


as follows: The anterior and posterior ends of the host are 


‘clipped off as closely as possible and the alimentary tract is 


drawn out intact and then slit lengthwise with fine scissors 
and placed flat on a slide. The masses of food and parasites 
es 4 

are teased out carefully to form a layer as thin and nearly 


transparent as possible. 


we = aie f , ee 
shad I find distilled water and normal salt solution the 
best media for observation of the live material. A minimun 


amount of water is used and a cover slip placed above to pre- 
vent rapid evaporation and the presence of irregular reflecting 
jaa The animals are then in an unnatural medium and 
will disintegrate sooner or later, so sketches must - drawn 
‘for measur erent as soon as s possiple after removal, a minimum 
“amount of light and a ‘medium microscopic power (3 ocular ana 

3 or 5 Leitz Sula serving for general purposes. When the 
a 
i? 


rasites are nearly transparent (e.g. those in the Coccinelli- 


aa 


it Cire: 
— » oe ™ & 
be ) 
: we 


a drop of iodine-iodide solution renders them visible; 


afronin in water, filtered, serves to bring out in vivo the 


us and sometimes the longitudinal striations. 
Although the parasites are best studied alive, some 


(ae 
stained preparations are valuable. In order to preserve para- 


a “ss ee) ; ‘ 
sites in toto for future study, the intestine is slit longi- 


es 


heii 


tudinally and teased apart gradually to loosen the food masses 


“4 
a 


and the parasites. The whole is then dropped into the fixing 


“solution and agitated gently, when the free parasites drop to 


- 


the pottom of the dish. The vest fixing agent is corrosive- 
‘acetic washed with 504 alcohol and iodine and with 70% and 

iodine, and kept in 704 alcohol until needed. Picro-formol 

- (Bouin) was used in some instances with good results. For 
“staining the totos, two methods were used. The slide was smeared 
Pusth« very small amount of eggs albumen and the animals dropped 
“upon it froma capillary pipette. The slide was then placed — 
Dttagntadiy in a dish of 95% alcohol for about two minutes to 

‘ 

coagulate the albumen and then carried dom the alcohols to a 
water solution of Ehrlich's hematoxylin or to an alcoholic 
Relutton of porax-carmine and counterstained with picric acid. 
The alcohols and stains should be placed in flat dishes and the 
slide kept horizontal and gradually immersed and withdram from 
each solution to insure against loss of the parasite from the 


slide. Many grades of alcohol should be used and the parasite 
a 


pt in each alcohol for fifteen minutes. 


If the material is abundant, the parasites may be 
-_ a ' . 
stained en masse in a small dish but there is always consider- 
_— 


able loss in the transfer of stains, etc. 
en 


| The study of toto mounts should be supplemented as 
far as possible with sections. I" the instance of the small 
‘species not visible to the eye, sections afford the only means 


of study outside of live material. The whole alimentary canal 


is fixed intact and sectioned. Sections are best cut thin, from 
Be 


tee 


two to five micra, and the stain used with best results is 


-Ehrlich's hematoxylin counter stained with erythrosin or eosin 


a 


or used alone. They reveal either the character of the organ 
of attachment of the young parasites to the host cells or the 
fact that their development is intercellular, the position 


ne the sporonts with relation to the cell walls, and various 
“points in structure of the adults. They also disclose the 

a 

position inside or outside of the alimentary tract or its 

ap endages. If the parasite is able to bore through the walls 
of the intestine into the coelom, this is often depicted in a 
series of sections; if the pyloric caeca are seats of infection 


the fact is revealed in the same manner. 
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¥ Previous Work 


ay In 1903 Minchin adequately summarized the history of 
gregarines from the time of Redi, who in 1708 recorded the first 
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count of what was possibly a gregarine, through Dufour, who 
gave the first authentic account of the genus which he called 
eo in 1828, up to 1903. Other histories of the previous 
¢ done were given vy Lankester (1869), Biitschli (1882) and 


r (1892). 


* Since 1903, work on gregarines has been largely 
we ; — 


“systematic, and many new species, a dozen new genera and a very 


Fa 


few new families have been named. The suborder Schizogregarinae 
_ (Minchin) has received considerable attention from such workers 


as Léger and Duboseq, Fantham, Sied@lecki, Dogeil,and Brasil, and 
new species have been described by them from Crustacea, __ 


_ tracheate Arthropoda and Holothuria. Some new species have been 


“ 
oo! 


described among the Eugregarinae abroad since 1903 and in 
the United States Crawley, Hall and Ellis have contributed 
data concerning many new species, all parasitic in tracheate 


_ Arthropoda. 
—————sBBHe (1903) ana Sokolow (1911 ana 1912) have written 


a 
oa prmeictecr, Morphology and Reproduction of eregarines in 
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A List of the Special Terms Which Are Applied 
to Gregarine ied 


= poronts. 
_ ne - 
BIAGSOCIATIVE. The adjective referring to an association formed 
Tha two sporonts attached by unlike ends. 
CEPHALINE - Gregarine. One which possesses an epimerite at some 
stage in its life-history. 


ONT, rN term applied to the young cephaline gregarine with 
an epimerite, whether it is attached to the host cell or 
_ free in the lumen. Synonymous with trophozoite. 


Ys ° The structureless membrane secreted by the associated spor- 
onts at the beginning of reproduction. 


DEUTOMERITE. The portion of : a sporont which is preceded by the 
septum ° 


‘OPLASM. @he outer zone of the body comprising the epicyte, 
‘ Sarcocyte and myocyte. 


ce 
I PICYTE. The thin fragile external layer of the ectoplasm. 


. 


EPIMERITE. The temporary or rarely permanent structure at the 
anterior end of the protomerite by which the young parasite 
is attached to the host cell. It is derived from the epi- _ 
a i _Syte ae 
ISOGAMETES, The gametes which are morphologically identical. 
- Present in most gregarines.. 


okt 


KARYOSOME, A chromatic mass surrounded by plastin and contained 
within the nucleus. The young individuals possess a single 
_ karyosome which buds off others as the animals increase in 
size. | 
Lone ITUDINAL Striations. The very delicate ridges which form the 
outside of the epicyte. 


An hypothetical ectoplasmic layer consisting of the 
onemes._ 


tee > 

‘ONEMES, . The network of contractile fiprillae embedded in the 

"periphery of the endocyte and running around the animal 
ina crosswise direction. They produce movement of the body. 


“ 
ITO Zoro Spore. A spore containing eight sporozoites, 


Q 
Ov. ol 


POLY: SYSTID, A term applied to gregarines which possess a septum 


which divides the endocyte into regionssoEnfrequently 
‘ _ several septa are present. 


. 
ce. 


8 


PRIMITE. The first individual in an association of two or more 
-: sporonts. — . 


‘PROTOMERITE. The portion of a sporont which precedes the septum. 


PSEUDOCYST. The residual protoplasm after the spores are separ- 
ated off, which acquires a membranous wall which swells 
until the true cyst-wall is burst and allows the extrusion 


: of. the ripe. spores... 
ROOOYTE. A middle ‘layer of the ectoplasm. 


— Any ‘sporont in an association which is attached 
behind the primite. Generally there is but one, but some- 

times several are attached in a cluster to the posterior. 

_ @nd of the primite or arranged linearly one behind the 
other. .. ae ee se 


a! a 
SEPTUM, The thin layer of sarcocyte which separates the two 
portions of the sporont, the protomerite and the deuto- 


RE. ‘The pody into which the zygote develops after the acqui- 
sition of a resistant outer covering. ee: 


SPORE Duct. A long tubular outgrowth from the cyst through which 
the spores are extruded when ripe. ; 


ee: The covering or coverings of the spore. 


sPORONT. An adult gregarine Aarne free in a) eavity and deprived 
ae of its epimerite. ve ee ea ee ee se 
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30 TE. One of the eight more or less small falciform | 
dies which is released when the spore walls are absorbed. 


‘The young parasite which is living either entirely 
Piidiees) iuiar or attached to an epithelial cell of the 
ces, by an epimerite. Synonymous with cephalont. | 


. The body formed by the copulation of two gametes. 
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HOSTS INFECTED 


Only the Invertebrates are parasitised with any of the 


ao, 


$3 


various sorts of gregarines. These Sporozoa have been reported 


from the following phyla: Coelenterata, Echinodermata, Plathel- 


a. « 


monthes, Coelhelminthes (the Archianellida, Gephyrea, Hirudinea, 


Shee _— 7 i : : : 
Crystacea, Onycophora, Myriapoda, Hexapoda and Arachnida), Moll- 


ba 
_ 


usca and Chordata (the Enteropneusta and Tunicata). Thus far 


the only animals below the vertebrates from which gregarines have 
not peen reported are the phyla Rotifera, Porifera and the Pro- | 


tozoa and the sub-phylum Leptocardaii. 
> ss Partial List of Animals Examined for 
e Parasites 


MYRIAPODA No. examined No. parasitised 
Seutigera eye: Ne fe) 
Scolopendra sp. 5 @) 
Scolopocryptops 
_ sexspinosus 10 
Lithobius sp. 6 
philus sp. 15 
urus erythropygus 2° 
p 24 
\julus. impressus 30 
rdesmus virginiensis _ 6 
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Many mnideitificn larvae 


MOLLUSCA 
Venus mercenaria 


Mytilus edulis 

Modidla 
ecten irradiens 

Ost strea virginica 


4. CF v S STACEA 
Porcellio SP. 
s iscus asellus 
‘alorchestic longicornis 
01 echestia agilis 
-Orchestia palustris 
alanus eberneus 
Ritenos balanoides 
Panopeus sayii- 
Eupagurus bernhardi 
Gelasimus pugilator 
Gelasimus pugnax 
Cancer irroratus 
Platyonichus sp. 
‘Libinia dubia 
Libinia emarginata 
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ANNELIDA 

Nereis sp. 

AMphitrite sp. 

Enchytraeus albidis 

Heliodrilus caliginosus 

Allobophora foetida 

zmaricus. terrestris 
vepratulus lacteus 


ON OUW H 


fore EOPTERA 

Ce babtaae 

Ge sluita janus 
Melanotus fissilis 
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Be cnaestate 
Coptotomus interrogatus 


ancowhonooodo 


Forficula auricularia 

Ishnoptera pennsylvanica 

Gryllus abbreviatus 

Gryllus pennsylvanicus 

Melanoplus femur-rubrun 

Melanoplus adifferentialis 50 
Melanoplus acrididun. 5 

Melanoplus bivitatts 10 

shistocerca americana 2 

Dissosteria carolina 10 

Encoptolophus sordidis 25 

Arphia sulphurea —__- 5 

Hesperotettix praetensis 10 

a This list is incomplete for many animals were examined and no 
record kept when no parasites were present. The numbers given 

bove represent approximate estimates. 
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a Localities Represented 


The hosts from which the parasites described herein 


bere found chiefly in ana around Urbana, ‘Illinois. 8° me were 


taken in New Jersey and on Long Island, N.¥., and material was 


received from Haverford, Pa., Colorado Springs, Colo. and Lincoln, 


Neb. which afforded new data on distripution of several species. 
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Seat of Infection 
ee ae 
¥ ‘The most frequently observed location of the sporonts 


% 
se 


in the hosts is the mid-intestine. The parasites are not found 
2. 


~* 


in the oesophagus or crop and in the rectum only when the infect- 


a ie~ as ‘is! - a eae - 
ion is exceptionally heavy. The cysts are often recovered from 


the mid-intestine but usually from the rectum. They can be 
a 
easily procured from the moistened feces of those species in 


\ al 


which they are large enough and opaque enough to be distinguished. 
iz Ps - ney ~ = , ' ; 
I have been able to procure them thus only from the Acrididae. 
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Cross-sections of the host intestine reveal the fact 


that the sporonts lie close to the epithelium and not scattered 


. 
e 


through the food masses. I™ the Myriapoda they lie deeply 
seated petween the lobes of the intestine where they are not 
easily dislodged. Thus the parasites are in position to absorb 
the richly laden digestive liquids just vefore the latter reach 
: » villi. The parasites thus placed are not in danger of peing 


t along to the exterior by the peristaltic movements in the 


Pa 


in’ restine. 
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mi Sporonts and trophozoites are also found in the pyloric 


eo ov see ee pe hes . eee Eee a Me 
to bore through the walls of the intestine and are found, though 
rarely, in the coelom. 


The St enophoridae are intercellular and the tropho- 
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Seasonal Variation Within the Host 


Byemence on seasonal variation was confined to the 


a Locusts | were collected at Urbana from early spring until 


June 20 and were very generally parasitised but the number of 


parasites per host was small, averaging from one to ten. The 
, c 


ce 
. - 
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ymphs of the Acrididae which hatch in the early spring were not 


infected in Abril but when examined in June showed a slight 


infection. 


In the fall, observations were again made at Urbana 
and disclosed considerably greater parasitism than in the spring. 
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Nearly every locust examined was heavily infected, fifty para- 


‘The same increase in the fall is true of the Cricket 

Apout fifty adults were examined at Urbana in ‘June 

and ftuwas found that only five or six were infected, and then 
hs ~ 


h very few parasites. 


In the fall, practically every cricket 
rained revealed heavy infection. 


Crickets were examined frequently throughout July and 
gga at the Biological Laboratory at Cold Spring Harbor, New 
York. The parasitism here steadily increased from sparse to i 
¢ ih 
Gia 


heavy inside of ‘two months. Conditions 1 here were, however, 
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rticula ly favorable for the rapid increase. The crickets 
Ae 


s collected | on the Sand Spit, a long narrow peninsula separ- 
a 


. the ‘Inner and Outer Harbors ana they were taken from under 
the flotsam and jetsam brought to the inside of the spit by 
th 2 incoming tide. Here there are no waves to change appreciably 


the upper limite of the tidal zone ana the crickets are undis- 
_ . a «4% 

turned. The cricket population is large beéause of the influx 
ae are 


of organic devris. Thus the insects/confined to a restricted 


habitat and as cysts are produced and the spores scattered the 


animals are reinfected over and over again. 
oa. ©}. - 


A number of crickets were taken in August from debris 


along the shores of Northport Harbor and from Huntington Beach, 

Long Island and all were uninfected. Both these localities are 

a of the exposed shore of Long Island Sound. ‘A number mere 

or taken inlana at Arlington, New Jersey and were also un- 
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infected. ‘Practically every cricket examined in the later | 
ieeed at Cola Spring Harbor and at Oyster Bay (four miles 
wes infected. The only explanation which can be offered 
the writer for these phenomena is that the spores, having 
once become established in restricted areas, “have no way of 
satan scattered ‘proadcast put ‘reproduce themselves in enor- 
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mous numbers in these restricted localities. ; 
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Relation of Parasite to Host-Tissue 


“a The r elation of the parasite to the tissues of the 

et ke @ suvject still under discussion, It is a field in which 
very little actual investigation has been undertaken and one which 
ers many interesting problems in biological chemistry. 

In the growing stages, the Eugregarine is either 
souphetely intracellular without an epimerite, or possesses an epi- 
merite py which it is attachea to the epithelial cells of the 

nost intestine. The ‘Acephalinae (including Monocystis) ‘and some 

of the Cephalinae, e.g. the Stenophoridae and the genus Pren- 
zelina of the Gregariniaae, are intracellular; most of the eeph- 
aline Eugregar ines are, however, not intracellular put possess» 
merites which alone penetrate the host-cell. 

‘Ths there are two modes of infection. When the 
parasite is completely intracellular, the sporozoite pamniraiee 
the free e end of the cell, works its way inward ‘by ameboid mov e- 

| t (hdger and Duposeq 1909) and comes to lie in the proximity 
the n nucleus. The parasite at once begins to affect the nucleus, 
causing the preaking up and rearrangement of the chromatin into 
bi more or less spherical bodies, which reacts differently to 


the stain than do the normal nuclei. The cytoplasm also is 
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ected chemically for ‘at stains less deeply than the normal 
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Siedlecki (1901) thinks these results are due to a 


ae 
= a ee : . . 
ubstance secreted by the parasite. Using Monocystis ascidiae 


eal ‘ar . 
$ his material, he noted that the parasitisea cell is at first 
‘eatly enlarged. The parasite within the enlarged cell then 
i ‘eases enormously in size so that the host cell and its contents 
SS 


ie eter or more times the size of the normal epithelial cell; 


Td ; 
vg parasite ‘finally preaks out, for its rate of growth exceeds 


w 


tha ‘4 of the e epithelial cell, and the cell shrinks and finally 
sappears, the adjoining cells gradually filling in the space 
‘The author says ‘the chemical substance secreted by the par- 
co... 


asite at first stimulates growth in the epithelial cell and later 


etards it, ‘killing the cell, ‘the parasite escaping when dissolu- 


tion has ‘set in. The normal excretions must be emptied into the 
cytoplasm of the host-cell and may provoque eer ae therein put 
og at ‘the cell is , killea is a question. There is no other source 
of fooa for the parasite ‘than that by the absorption from the cell 
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- 3 of the cell is due at least in part to the et withdrawal 
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et Those parasites which are not intracellular possess 
7" Fr | 
epimerites by which they are attached to the free end of the epi- 


thelium of the host, the rest of the parasite lying in the lumen 


of the intestine. 
sa 


ie Five questions may be asked in this case: (1) Does the 


epimerite absorb food from the parasitised epithelial cell? 
(@) Does the epimerite absorb from the latter all the food that the 


8 regarine receives? (3) Does the epicyte of the gregarine body 


absorb all the food from the lumen of the intestine and the epi- 
fiir | (Sie deere 
perite act only as a holdfast organ? (4) Is a toxic substance 


“secreted and given out into the varasitised cell through the epi- 


en, of the parasite? (5) Is @ toxic substance given out 


through the walls of the parasite body into the lumen of the in- 
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es 


_, which is absorbed by the parts of the epithelial cells 
leat the surface? 


Laveran and Mesnil (1909) state that, in Pyxinia 


frenzeli, the cell to which the parasite is attached at first 


atly hypertrophies, then atrophies and disappears completely 


oh the time the cephalont isr eady to discard the epimerite and 
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ive free in the intestine. The hypertrophy, od eee due to 
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tempt to give an explanation of the cause of the phenomenon. 


Léger and Duboseg (1902) think this hypertrophy is 


fe) 


, apparent and not real, for the penetration of the sporozoite 


oe 


| the cell irritates it so that the cell contracts in length 
|. 


at the same time increasing in width, the latter phenomenon giv- 


ing rise to the idea that there is hypertrophy. They think the 


aX rasite absorbs ‘the cell content through the epimerite and t hat 


“constant and steady increase in the withdrawal of the cell sap 


— accounts for the apparent atrophy. 
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ae Pyxinia mobliszi possesses a long tongue-like epimerite 
a 
7 


which extends through the penetrated cell longitudinally to the 


mesothelial layer of the intestine. 


The penetrated cell seems to 
a... 


be uninjured by this epimerite andthe authors think the animal 
absorbs blood from the capillaries in the mesothelium by means of 
the epimerite. 


The _) ’aaeneninps Cede Nina rs have epi- 


merite which punctures the cytoplasmic vacuoles and absorbs tee 


cell sap < directly. 


‘Siedlecki (1901 98) says the on filaments from the 
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eeveen tn cells and do not puncture the cells themselves, as 


=" 


er and Dubosc think. 


Minchin (1912) says that the cytoplasm of the cell is 


sorbed by the parasite which I infer to mean used as food, and 


= 
t "when the cytozoic phase is past and the host cell exhausted, 


a drops off, shedding its epimerite.”" 


The present writer agrees with Leger and Duboscq and 


Ww 2S i , . 3 
With Minchin that there is absorption through the epimerite. When 


a free cephalont is stained, its epimerite is seen to contain 
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considerable endoplasm and not to be an ectoplasmic structure 


merely, filled with sap. Moreover, stained sections of parasitised 


epitheliun reveal the presence of attached cephalonts which are 


transparent or nearly so and do not absorb the stain. Living 
— 
mat erial often contains ‘large numbers of free cephalonts which 
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contain no or put very little protoplasm. These facts lead ‘to the 
a ee 
pEmeory that the epicyte is not yet in physiological condition to 


absorp fluids from the intestine but that all such absorption 


kes place through the epimerite. ‘Whether or not the epimerite 


possesses an epicyte of different structural character from that of 


the rest of the ‘poay is not known. It does, however, possess a 


ry delicate, fragile, highly permeable layer susceptiple to 


slight changes in osmotic pressure. The suggestion may be made 


that because the chemical constituency of the fluids in the lumen 
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peer neatine and in the epithelial cells is obviously dis- 


similar, the parasite may or may not be able to absorb either of 
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hese fluids through the epicyte; and if they are absorbed may 


not be nourished by one of the ingestea fluids. The fact that the 
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pimerite often contains protoplasm While the rest of the cephalont 


.. 
still transparent or nearly so and that the cephalont remains 
a. 
rlytransparent as , long as the epimerite persists leads to the 


theory that whereas at first all the absorption takes place through 
> 2h 
the epinerite, | as the cephalont develops there occurs a gradual 


one se in food from the predigested cell-sap to the juices Gree in 


the intestinal tract as well as a transfer in its mode of absorbing 
the se substances ‘from the epimerite to the general epicyte of the 
body. The general epicyte of the body may be physiologically 


aa 


different when the cephalont is very young and when it is nearly 


ready to discard the epimerite. 


The thira question; Does the epicyte of the gregarine 
absorb all the food from the lumen of the intestine ana the 
rite only act asa holafast? has been answered in the negative 

a There may come a. time when maturity approaches and the 
srite is at the point of eden Bibenrdes when the question may 
“answered in “the affirmative; ‘during the greater part of the 


phalont cared however, the epicyte is probably ineffective in 


Is a toxic substance given out into the parasitised © 


“ough the epimerite of the parasite? Siedkecki (1901:100) 
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i % incites hypertrophy, then atrophy and that these phen- 


_" due ‘to the chemical action of the parasite. In another 


"Tous ces changements provoques dans l'epithelium sont de 
nature purement mechanique." 


y have observed changes in form and of displacement of the cells 
as these as unalliea to the hypertrophy and atrophy which 
> acon, by chemical excitation. 


Siedlecki finds in one instance a chemical effect 


in another species purely a mechanical effect; while Léger and 
Suboscq, as mentioned, believe the apparent hyper trophy due to 
mechanical irritation of the parasite upon the cell rather than to 
5 7 v4 %, 


any toxin secreted by the parasite. Yet illustrations given by 


lumen which is absorbed by the parts of the epithelium nearest the 
any 
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surface? It is often the case “that the free end of the eel. is 
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shriveled first. This end is nearest the hypothetical center of 


Va 
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influence of the toxin which would be given gout through the 


may of the parasite ‘exposed in the lumen. It is also the end 
fe 
which is penetrated by the epimerite and the part naturally usea 


cs first. The fact that the whole cell often reacts differ- 


en ly to the ‘stain and not the outer end only and that the deep- 
seated nucleus is affected by the very small parasite indicate 
she untenability of this theory as a cause of cellular reaction 
to the parasite. 


A theory for the shrivelling of the parasitised cell 


ii 4 ras : : 
may be derived from the facts of liquid pressure. The cell-wall 


bd - - tp eee nin ; : A : = aes 
is normally under some pressure from within,due to turgor, When 


oy 
the cell is punctured by the sporozoite, some of the cell-sap 


might ooze out. Most of the liguia content of the cell is, how- 

a contained in vacuoles and not liable to be affected by the 
‘The viscia cytoplasm of the cell would probably be 

une he to fina exit through the small opening. The puncture is as 


small as is the penetrating sporozoite and closed by the same. The 
pa rasite grows rapidly, enlarging the opening only as fast as the 
ae 


pa “asite grows. I have in no instance seen a section wherein the 


Diane | was torn by the growing animal, and in every instance 
the two fitted tightly together se as to form seemingly one layer 
at the nect of the epimerite. Thus the theory of loss of cell- 
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contents by the oozing out through the puncture made is untenable. 
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BOMOVE WENT IM GREGARINES 


Movement in Gregarines has probably been observed as 


as the animals themselves. Dufour (1837:11) saia 


e eurs Gawenéns sont fort obscure et leur locomobilitd 
eat. atune. lenteur extréme;. cepandant je les ai cénstatés.” 


a (esr: 408) doubted that Gregarines were animals for he 


ear Kélliker (1848332-3) descrived movement of the 


a : ; ! 

"Eine langsam vorwartsschreitende Bewegung ohne sichbare 
_  ontractionen der Leibeshtlle". 

He also noted the bending movement and described it as follows: 

- 

- "Bewegungen nach dieser oder jener Richtung durch mehr 

iO oder minder energische, auf verschiedene Weisen sich 

 combinirende Zusammenschnurungen der Leiveshtlle."® 


ker did not attempt to explain the cause of these movements 


“‘eiay oo ae movements of an animal 

iract and discovered the longitudinal striations of the 
sane 

. whi ch he thought were “muesular in function. 


Van Beneden (1872) discovered the network of trans- 


fiprillae which Schneider (1875: 505- a called the myocyte. 
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The first explanation for the gliding movement was 


4 > 
ae ae seh ‘ - ms P . 
aati (1894) who supposed a gelatinous secretion 


from | the posterior end of the body formed a stalk and that as 


Dao: - 


he animal secreted new ‘additions to this stalk it pushed itself 
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§ Porter (18977) probably without knowledge of Schewia- 


t's theory, proposed the following hypothesis: 


aa Pe Hgoaxction) is a "very slow movement of translation in 
a@ straight line’ without any apparent. contraction of the 
walls of the body... It is probably caused by a very. slight 
undulatory motion vad the maar surface of the animal." 


‘Crawley (29023: 420; 1903a: 57), unaware of porter' s 


came to wae same Shae baa) that an undulatory 


My observations on movenent in Gregarines have been 


chiefly confinea to the species Leidyiana salitaria, of the 


y Gregarinidae because of its activity and the readiness 


h which material is obtained. 


In the normal intestinal juices of the host when the 


estine is first opened, practically none of the animals are 
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ificial media must be used, the most common being distilled 


Segea causes the animals to disintegrate after periods 


from fifteenminutes to three or four hours, depending on 


* 


of the parasites and their ability to adapt themselves 
ange in external pressure. The young fragile animals 


disintegrate rapidly; the oldest often resist the change in 


_— 7 
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external pressure for several hours. When an epimerite is pre- 


on a free individual, it is quickly ruptured in a water 


Egg-albumen is not a satisfactory medium in which to 
motion, for the parasite has great difficulty in plough- 
es way through the thick substance. Rupture of the walls 


| iss < wen : s pei 
ea ovented by its use because of a similarity in density 
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acetic, sulphuric,and tannic. All of them killed the 


the epicyte was also often ruptured. Chloroform and 
ric ether in 0.54% solutions produced no apparent structural 
ges but the parasites were quickly anaesthetised. 


Normal salt solution acts as a stimulant on motion 
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o! Movement of locomotion consists of a uniform gliding 


progre sion with no apparent localized motion of the body. It 

as 

is be st seen in animals from a freshly opened host intestine 
a 


r nounted on a slide and supplied with an abundance of light. The 
asites are negatively heliotropic and consequently attempt to 


avoid the light rays by — rapidly from the tissues toward 
the periphery of the cover slip and down the sides until they 
~~ ounter masses of devris under which they try to hide. 

. 
ma 0 The rate of progression has been measured in several 
"instances. It averaged 0.8 micron per sec, in Leidyiana soli- 


rae Ue ic 
taria. The same individual is able to increase or decrease its 
rate of motion through a considerable range. A sample set of 


successive rates, measured at intervals of 15 sec., reads as 


é; 
of 


follows: ead sec., 1.8; 4; we 208; 2665 1.5; 0.8; 

a 

and 0. 0. An accompanying diagram illustrates progression combined 
with — movement and the distances covered in successive 


intervals, Fig. 233. In the Stenophoridae, motion of progression 


ts slower, an average reading .007 per sec. for two species, one 


y greater volume. 
Just how the progressive movement is effected is a 


oneal much discussed. Schewiakoff (1894) makes the statement 


that it is caused by the secretion of a hollow gelatinous 


’ "st talk" formed of cintiguous threads at the posterior end of the 
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y which pushes the animal forward. He says that the gregarine 
* 

is able to move only until its store of secretion is exhausted 


i /. 


and cannot go « on until it has accumulated the materials from which 


to secrete a new addition to the “stalk.” 
— Upon cutting off most of the light from the field, 
3 can be seen many fine threads leading from the posterior 
| of the gregarine back to a mass of debris from which it is 
wently trying ‘to extricate itself. A slight motion of the 
or of the table beneath will cause the threads to 
rome; but moving the cover-slip a trifle does not rupture 
en, I ‘have often observed the animal swinging about in an arc 
i. end of this fastened thread or strand of threads without 


preaking it. This was noted in twenty-five instances in a single 


tured and the protoplasm oozed out. 


After a mount has been made for some time and the 


some invisiple spring. Rarely is an animal able to free ifself. 
When it does sO, the release is sudden and the distance traversed 


gh as eurprisingly great as the time it takes is short. The 
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ng until the walls are ruptured or death ensues from some 
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e » Vie I have never observed backward gliding movement. The 


only backward motion seen was the sudden jerking mentioned above. 
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This phenomenon may possibly be accounted for in the following 


aT} : é 
manner The animal exerts considerable effort to move forward 


gai st the backward pull of the threads and debris behind it. 


a 
—_ 


Its body becomes stretched out long and narrow by the contraction 
oie Zs a 
of the myonemes. These myoneme fibrillae suddenly relax and the 


iy becomes shorter and normal in shape. As the tension on the 


a sudden jerk. The motion is thus passive and simply reaction 


—. 
and not actively incited motion in a backward direction. 

It is not to ve denied, then, that under some circim- 
stances there are formed gelatinous threads which seem to fuse | 
and form a ‘thick thread or strand from the posterior end of the 

bd a they are obviously an hindrance rather than an incentive 
) rogression. My theory concerning the reason why there is a 


2 group of threads present will be discussed later. 


Granted here that such a group is present, it obviously 


comes from the animal itself and is carried to the posterior end 


of the pody by the longitudinal riages which gregarines possess 


s 
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See fig. 243 for illustration of these longitudinal ridges) . 


animal in a mass of debris tries to liberate itself. th this 
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ther than the normal digestive juices adheres to the debris. 


§ pee tete 
re 
_ In endeavoring to get free, a great deal of energy is expended 


; 


| and considerable lubrication secreted and so the thread is formed 
from which the animal is unable to extricate itself. Each added 
trial only causes more secretion to be poured forth and makes the 


i 


} Snare the more secure. The body becomes drawn out long and slendey 
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_ indicating the strain which the animal undergoes. (Fig. 236). 
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I have made the hypothesis that normally there is a 


secretion from the body which reaches the posterior end of the 


body. When a parasite is moving through a medium in which there 
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is fine scattered debris, it picks up much of it. After a consiée 


| able accumulation has taken place, one of two things may happen. 
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The end-masses may drop off by their own weight, the force exerted 


| 
i 
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by the strand of threads peing less than that exerted either by 

the progressing animal or by the dead weight behind. If the 

strand withstands the stress exerted by the moving aninal put 

Decal eei chi exerts greater force than the combination of the 

other two, the strana and the animal, the parasite is caught 

7 and eventually dies. 

i ae The presence of the caudal threads can often be demon- 
strated with carmine. In a freshly made mount, the carmine does 
a not seem to adhere and I have never peen able to demonstrate the 

ia Rpeince of threads in a freshly opened intestine. The medium , 


‘ must then be other than the normal digestive juices. It thus 
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Bee roeeibie that no strands are present in the normal condi- 
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tion but that they harden only after being for some time in an 


m natural medium. Instead of hardening and condensing in the 


the constituents of the secretion are probably dissolved 


. - 
host, 
mn 


in the digestive juices as fast as formed. 


. As for the reason for the presence of the semi-gelatinoss 
| "secretion from the body, I accept the hypothesis which Porter | 
| states, that movement is probably caused by a very light undulat 
Sey motion of the under surface of the animal. Just as Limax | 


_ moves forward by iret ventral, and dorsally PGES ants o 


‘muscular ‘movements in a vertical direction on an underlying 


surface the friction of which is caused by the secretion of a 


a) ee mae ~ o- a “eb 40 - a ~ mo ‘ ws ae ; 
_ Sticky mucous, the gregarine moves forward by imperceptible 
|| vertical movements in the myonemes on that side of the body 
which happens to be vertical at the time, 


. 
 a@ucea with the under surface by the exudation of mucous from the 


friction being pro- 


aa That there is a secretion from the whole body and not 


Ly from the posterior region is demonstratea by carmine which 


. in fine ‘particles to all parts of the animal. 


It was shown by Schewiakoff that there are tiny pores 


between the longitudinal ridges. These probably serve as exits 


for the secretion. The longitudinal ridges carry it backward 


and a away after ‘it has served its ‘usefulness in e ffecting motion. 
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| ‘The secretion is in the form of threads simply pecause it is. 
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constricted into narrow lines by passing backward between the 
tiny ridges. The threads are not necessarily continuous but 
J 
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may be often broken. 


Pi: Thus I am of the opinion that the secretion at the 


eidetarior end of the body does not produce motion, but that it 
ies o waste product by the time it has reached this end; it is 

| Mikewive effective as shovm above in inhibiting motion in an 

|| unnatural medium as well as of producing it. 

Besides the simple progressive movement, a twisting 

or bending movement is commonly observed. The pody pends of 
twists often with little or no change of position. 

- This bending motioninvolves chiefly the anterior half 

| of the deutomerite. The protomerite is turned from side to side 
Like the head of a higher animal while the parasite is progressi g 
From place to place. The protomerite, of itself, appears, how 
| ever, to pe incapable of movement and not the slightest change 
in form has been noticed. The region of greatest capacity for 

| motion is the anterior end of the deutomerite. The endocyte of 
"this region flows out into small. pockets made in the elastic 

- epicyte and as a group of two or three small outpushings is made 


bet. 
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on one side, close together, the protomerite falls to the opposte 


side. An outpushing of several small pockets just below the 
| pent-over protomerite tends to straighten it; if half a dozen 


{| or more are formed in a circle around the anterior end of the 
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" deutomerite, the protomerite will sink into the central depres- 
‘Honan often be obscured from sight. 

‘ The parasite is able to move through a place much nar- 
"rower than the width of the body by the contraction and expansion 
of the epicyte, as in the instance of an amoeba. 

— Bending movement when the animal is out of its normal 
habitat may be due to external stimuli such as the endeavor ta 
avoid Light and the water medium. When in the normal habitat, 
| the animal does not need to move about in search of food; there 
is no light to avoid; and the chief function of the bending 
‘moversent when the parasite is in the intestine is probably the 
Mieeation of cysts. The animals rotate about an imaginary axis 
‘coming closer and closer together by bending more and more, and 

finally forming a perfect sphere. (See figs. 234, 235 and 239). 

The formation of cysts by the use of normal eeuiia Siscdieein ie 
anerese sire minutes. The salt solution was removed as soon as 


"the a was completely formed and the cyst wasked with distillea 


" Mater. “Zt developed to completion with the exudation of ripe 


o. 


"spor ‘es. Cysts have, however, developed in but little longer time 


in distillea water. 


2 Be Summary 


rs Normal salt solution is the pest artificial medium in which 
to. study motion. 
P 
2. Locomotion is effectea by means of a progressive gliding move- 
ment with no apparent localized motion of the body. 
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Be Progression takes place at the average rate of 0.8, per sec. | 


in Leidyiana solitaria. . Pe | 


7 , a » ; . : 2 ; 
_ 4, In artificial media, there are formed zelatinous threads from 
the posterior end of the deutomerite. 


8. These threads may be seen with a high power and @ minimum 
- amount of light and in a mount which has been made for some 
time. 


af 


6. They do not occur in a freshly made mount. 


7. The threads may be demonstrated with carmine granules in 
solution. 


8. The animal probably moves by imperceptible vertical movements 
of the myonemes of the side which is ventral at the time, and 
upon a surface whose friction is caused by an exudation of 
Slime from the body of the parasite. 


_ 9. This slime (mucous) is secreted by the body and runs out 
through pores between the longitudinal ridges in the epicyte. 


10. The mucous runs backward along the longitudinal ridges to 
the posterior end and is discharged as a waste product in the 
form of broken threads or strands. 


ll. The anterior half of the deutomerite is the region chiefly 
involved in bending movement. 


12. The protomerite is incapable of independent bending movement. 


13. The normal Object of contortion is the formation of cysts. 
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MORPHOLOGY OF THE 
SPORONTS 


The structural characteristics of the Gregarines have 


a others. For this ‘reason, I have not attempted to describe 


|| the general morphology of the group but rather facts of form and 
ec. ho gw : ares RT gree ; ; : 
|] structure that I have observed in the two families which have be 


{ 
is 


*o~ 


under observation, © viz. the St enophor idae and the Gregarinidae. 
4 a) The Stenophoridae 

All of the species of this family are solitary. In 
all gregarines which reproduce sexually, the union of two spor- 


a 


‘onts is necessary but in ‘the Stenophoridae this intimate asso- 


ciation lasts only while the cyst is being made and not, as in 


| some families, during the greater part of the sporont-life. The 


cyst is probably formed quickly and this union very brief; no 


| Oe 


sporonts were seen in the process of cyst-formation. 


One characteristic of almost all the described Steno- 


high as 30:1. 
x The AC paper ae is not constant in shape; it is, how- 
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: ak  geereliy more or less conical, rounded at the apex, either 
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(Figs. 14, 16, 


of the protomerite through the narrow neck connecting epimerite 


m 
se Be ss whe, de 
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and protomerite. At the apex of the protomerite of the sporont, 
sg ; 

i.e. an individual which has lost its epimerite, 
| very thin and the endocyte reaches nearly to the top. When the 


the epicyte is 


epicyte of the sporont upon the slide is ruptured, this rupture 


takes place at the apex and is accompanied by an extrusion of pro- 


toplasm at this point; the endocyte breaks first at its weakest 


ae 


place, and in this family the apex of the protomerite is the weak- 


i] est place. The thinness of the ectoplasm at the apex gives rise 
to the idea that there is a pore here. I am of the opinion that 


a 


there is no pore present but that the epimerite severs its connéct- | 


| ion with the trophozoite by gradual constriction at its short neck 


and drops off as a ball. The apex of the protomerite closes over 


~ 


completely, leaving a trace of the narrow channel in the epicyte 
‘pala . 


seems doubtful for I have never seen the extrusion of endoplasn 


in a freshly taken sporont to which a slight pressure was applied; 
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it occurred only when the animal had been kept on a slide in a 
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“saline or water medium, and then only after from fifteen 
ae 3 of the . 


‘minutes to. an hour or until the decrease in the density/outside 


normal 


medium had had time to affect the parasite. 
Not all protomerites of the Stenophoridae are conical 
, (Fig. 13) 

in shape. In St enophora Brolemanni Leger and Duboscq{/ the proto- 
-merite is shaped Like a flattened cork fitting into the neck of 


| @ bottle, the deutomerite surrounding it in a thin layer nearly 


|| to the apex; in Stenophora spiroboli Crawley, it is almost hemi- 


| - spherical in shape (Fig.70). 


In the sporonts of the Stenophoridae I have seen, 


|| the deutomerite is long and slender. Teser and Duboscq record 


|) aimorpniom ix in several species, Stenophora silene (Figs. 22 and 25), 
Is. « chordeume (Figs. 24 and 28), S. varians (Figs. 16 and 1”), | 
|| ete., wherein the eparints are “poth eidaaave and subslobular in 
D iiaye. > The weiter has not observed an authentic and unquestionable 
| cate of aimmrphisn. The long, slender sporonts are, however, able | 
to contract so as to be of quite a different shape from the normal. 
iano specimens of several species are - subglobular and stain 
- 
nore deeply than the sporonts but no mature subglobular specimens 


_o 


have peen seen. 


There is generally a constriction at the septum which 


as. ye eee eee pe ae ae is i 
distinctly differentiates protomerite and deutomerite; this 1s 


a. 
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lacking ; in Stenophora spiroboli Crawley (Fig. 70) ‘and in S. 


g 
‘ Fi 


"robusta Ellis (Fig. 26) ana only slightly developed in ‘S- poly- 
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demivi seen enete Leidy. The widest part of thedeutomerite is 
acai, the anterior third; sometimes the deutomerite is a 
—_ ) 


cylinder more or less equal in width throughout. A combination 


f the two shapes is seen in Stenophora diplocorpa (Fig. 21), 
\ y yhich the deutomer ite gradually ‘broadens and then contracts in the 
"anterior half, peing conspicuously constricted at the middle, 


i. 


"and cylindrical posterior to the constriction. The deutomerite 
|) terminates ina proadly rounded, truncated, or conical extremity. 
The protomerite and deutomerite differ greatly in 
|| endoplasmic content, and therefore in color and consistency. The 
| protomerite is always the less dense, being often nearly or quite 
|| transparent; the granular content is sparse and the large irregular 


_ granules often clustered near the septum, the rest of the space 
- fillea With a eckoiless fluid. Staining reactions of the two 


| parts differ also. The deutomerite contains fairly homogeneous 


| endoplasm always densest at the center of mass, which is generally 


the anterior third of the pody. In the posterior part of the 

Pisin forms, there is often so little endoplasm that the 

a animal is transparent - in the last fifth to thira of its vody. The 
i cacics is generally gray or black in its denser regions and 
a lighter gray in regions of lesser density. Luc 

| The nucleus may be either spherical or ellipsoidal 


» and varies considerably in relative size in diffe 


ent species. It generally contains one karyosome in mature 
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-sporonts of this family, sometimes more than one, but never many, 
eel 


nd the karyosomes stain deeply, often revealing the presence of 
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one or two very small centrioles within. 


a eal | 
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Longitudinal striations in the epicyte seem to be 


characteristic of the family, and myonemes have been observed in 


4 


ees. | : ; 
|| @ great many instances. (See fig. 243 for these structures in 


 ‘Leidyiana solitaria, one of the Gregarinidae). It is probable 


| that both types of structures are invariably present in motile 


i gregarines and form the material foundation for prevailing ideas 


| 


as to the cause of motion. 


He 


2 The epimerite seems to be an inconstant factor. Some- 


times is is well-developed and even retained in specimens free in 


7 the lumen of the intestine (Stenophora nematoides (Fig. 15), 


Ah 7 


| os. diplocorpa and S. lactaria). Generally, however, workers who 


|| have not sectioned the intestines of hosts have failed to find 


any trace of an epimerite. This is possible from the fact that 


agevelopment is intracellular and not extracellular as int he Gre- 


ee) = : 
_garinidae, in which family the epimerite alone penetrates the cell. 


_ ‘The whole trophozoite lies embedded and is able to obtain nourish- 


“ment by osmosis, just as it does when it becomes a sporont, 


taking food in the former instance from the cell originally pen- 


- etrated and those surrounding it rather than from the lumen. Often 
intracellular parasites never possess epimerites (Léger and Dubosc 
2 ig DSTO aaa a eh elo es, i 

(1904, Pl. XIV, figs. 1, 3,and 4); and yet in the same section 
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here may be smaller specimens which show the epimerite. The 
hoe ae { “ 


‘presence or absence is undoubtedly due to age of the parasite. 


The reason for the presence of an epimerite at all is not evident; 
ae ye 
|| unless it is an ancestral vestige, for it disappears while the 


animal is still living an intracellular existence. 


r 


oo The larger embedded trophozoites are found in various 


|| positions in the host cells, generally however, headed away from 
7 


| a 
- 


jj} the lumen, i.e. with their protomerites contiguous with the meso- 


|| thelial lining of the intestine. Infrequently one is met with which 


|| has the protomerite turned toward the lumen (Leger and Duboscq, 


ipid, fig. 5) or turned in some other direction (Leger and Duboscg, 


ibid, fig. 6). Individuals of Stenophora lactaria have frequently 


been found boring their way, protomerite first, through the meso- 


| thelial walls of the intestine into the coelom, and in sections of 


| the host, some specimens have actually been found in the coelom, 


lying close to the coelom-wall of the intestine. During the bor- 


|| dmg process, the muscular tissue in the wake of the parasite is 


q TA _——— = la ne oo ms . - - “eo - - e 2 «“e . - - - =. -- 
_ destroyed, leaving the surrounding tissue shredded and contorted. 


g w . Thea dult parasites seem to prefer lying loose between 


‘ys ; sale : = : » ais igeke : ~-- 
lobes or clusters of intestinal cells, rather than to living in 


the open lumen. The interstices of the lobes are very frequently 
‘7 J 


- occupied by large adult gregarines. 


“a Ree The sporozoite is spindle-shaped and swells in the 


ta 


i} lumen. It penetrates the free end of a cell between the cilia and 
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un wnaerene development within the cell. The first trophozoic stage 
reas 


T hav je seen is the small, completely formed body without a pro- 


tos 
' 


pene’ te lying embedded with its epimerite at the distal end of 


‘the cell, ‘next to the mesothelial layer. It undergoes consider- 


able growth here with the consequence that the cell is destroyed 


and the parasite comes to lie in a self-formed cyst between two 
“cells, often ‘affecting parts of these contiguous cells and causing 
one cells for s ome distance around to be greatly compressed. Then 
| the epimerite disappears and the protomerite develops and becomes 


| more or less flattened against the basement layer of the cell. 


The trophozoites emerge into the lumen through the space left by 


the originally destroyed cell. The nucleus of the trophozoite of 
|| Stenophora lactaria is spherical; it begins however to acquire its 


| @€llipsoidal form while still in the intercellular stage. 


b) The Grerarinidae 
The parasites of this family become associative while 


“they are quite immature and long pefore they are ready to form 
vr 4 


eyste. “The shape of the sporonts remains fairly constant whether 


y are young or fully mature. The sporonts of the genus Gre- 


The protomerite is much larger in comparison to the size of the 
a 

NS eee | meee 
body than in the Stenophoridae. In length it varies from one-helf 
a Be 


to one-eighth the total length of the body. It is frequently hemi 


spherical, and as often cylindrical rounded in front, but is 
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The epicyte is fairly thick over the entire body but 


‘ker at the anterior end and at the septum than elsewhere. 


The deutomerite is nearly always wider than the proto- 


merite. It is fairly regular in shape throuhout the family, 


-peing generally widest in the middle portion or slightly anterior 


; thereto and gradually tapering both anteriorly and posteriorly. 
oO 


The posterior end is always rounded; it is never sharply acute. 


The endoplasmic contents of the protomerite and 6 euto- 


, | eee 
| merite differ more in density than in character of the granules. 


|| The protomerite contains homogeneous granules about the same size 


| and consistency as those of the deutomerite but fewer in number, 
{ 


| rendering this portion always less dense. 


Myonemes are difficult to detect in the Gregarinidae, 


even with an oil immersion objective when the animals are alive. 


They can be seen in longitudinal sections of adults as large, 


deeply staining dots, seemingly larger protoplasmic granules, 
Ne. La ; : 


situated at the edge of the endoplasm. (Fig. 232). Cross-sections 


oe 6 sate ; + eee ven és _ : oe “lee cio wi 
naturally do not reveal their presence. In total mounts and with 
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en intraviteam stain, they can be seen as a delicate network of 


‘fiprillae extending around the animal horizontally. (Fig. 243). 


Longitudinal striations in the epicyte are rendered 
ha it OA A ae okt 
visible by simply crushing the animal on the slide and liberating 


€ endocyte. 


They are very delicate parallel striations 
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vis iple with the oi1 immersion lens and situated on the outside 
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ne epieyte. They may be seen in both protomerite and deuto- 


Paes ons a 


se and traced continuously from one end of the animal to the 


(Pic. 243). They do not converse at the anterior and post- 


erior ends, ‘veing rather continuous | over the ends as at other 
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portions of the pody. The writer has never seen hetween the stria- 


The nucleus in the genus Gregarina is always spherical. 


a’ - now ; 
In the trophozoites and in inmature sporonts, there is often but 
va Ce 


‘one large karyosome and never more than five or six. As size of 
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ed 1e animal increases, the karyosomes increase in number and de- 
o 


orease in size, ana are scattered irregularly throughout the nu- 


| “cleus. ‘In mature sporonts they are often arrangéd ina twisted 
oe and are always too numerous to count. One of the reasons 


why maturity of the cyst and its dehiscence occurs in so short a 


‘time in the Gregarinidae (two days) may be that the nucleus of the 
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large karyosome which, after cyst- formation has taken place, rust 
"4 ~~ . E 
_ break up into constituent elements. 


The epimerite of all the Gregarinidae in which it has 
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been observed is a large globular slightly stalked or sessile 


structure which is often retained after its usefulness is over and 
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‘the trophozoite is liberated. in the Lumen. (Ties. 224-7). There 


ise Little ‘endoplasm present in the nearly (pide epimerite 


which can pe demonstrated with an intravitam stain. 


Bs THE LiFe: RAST ORTE CGF. A 
ae EP 1 a A a CEPHALINE 
GREGARINE 
The life history may be outlined briefly as follows: 


| Sporozoite trophozoite sporont gamete zygote sporont sporo- 


|| zoite. The sporozoite is a very minute falciform body liberated 


|| trom tne spore hy the action of the digestive juices of the host 
|| wnich has swallowed it. a This small pody possesses no means of 
|| locomotion other than the extrusion of protoplasm. It lodges 
|| among the cilia of the intestinal epithelium and pores its way 
“into the cell by ameboid movement. (Leger and Dubosca, 1909). 
‘Penetration is probably effected by the excretion of a toxin which 
overs the resistance of the cell wall. It either merely punctures 
he wall and projects a small portion of its ‘ody into the cell, 
as in most Gregarinidae, or completely embeds itself in the cell 
si, deriving its nourishment from the cell sap, as in the Steno- 
— There is some evidence to substantiate the theory that autoin- 


j fection occurs and accounts for the enormous number of parasites. 
i” pti is often ‘yeahh ina host. See last page: of chapter on 
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ridae.— As soon as the sporozoite begins to absorb nourishment 


de err mines when the trophozoite ‘shall be liberated into the lumen. 
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The destruction of epithelial cells and the growth of the parasite 
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’ are 


go hand inh hand and when the cells no longer supply sufficient 
oe: ¢ 


nourishment or when the activity of the parasite causes it to re- 
a 

‘le vase its hola, the trophozoite is liberated into the intestine 

' coelom and thenceforth absorbs nourishment “from the fluids of 


a. cavity. 
f After the cell has been destroyed and the parasite 


Bs . . A 
Liberated, the epimerite is no longer useful and drops off. With 


cr 


] the loss. of the epimerite and the change in habitat, the animal 

| vecones « ‘sporont. J At some stage in sporont life, senerally an 

ee ly one, a member of the genus Gregarina attaches to one end of 

the body another sporont, the two forming an association. In 

"general in which the sporonts are solitary, attachment of two 

“sporonts takes place just previous to cyst- formation. Upon reach- 

ing a certain size or density or because of some unknown internal 

ee This spherical mass acquires a relatively thick gelatinous 

ein, the cyst, and leaves the pody of the host with the 

| If it remains ina moist place for 48 hours, development 
roceeds as follows: The sporont nucleus ioeeke up into a myriad 

oe chromidial bodies, each small body acquiring a small 


amount of the residual protoplasm of the sporont. These nucleated 
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— are gametes. The gametes of the two sporonts are allowed 
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to mingle by the breaking down of the separation walls, when they 
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fuse two by two and form zygotes, The zygote acquires a tough, 
be od 
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‘resistant transparent covering and the concent breaks up into eight 
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parts, each with a portion of the zygote-nucleus. The resulting 


‘pody is an octozoic spore. The spores are liberated from the cyst 


|| through sporeducts which are formed from the residual protoplasm 


|| of the cyst. They are scattered over the grass and ground by the 
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|| Wind and rain and are eaten by a new or by the same host along with 


|| its, food. Parasitism is thus accidental. The spores upon reaching 
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the alimentary canal of the host are acted upon by the digestive 
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juices and the spore wall absorbed. Vpon the removal of this wall, 
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|| the eight sporozoites are set free and the life-history is repeated 


co: THE QUESTION OF SPOR. 


Sore MATURATY 


The question may be raised in connection with the de- 


velopment of the sporonts and cysts: Can one detect a sporont 


which is fully mature and ready for cyst-formation? After many 


mths of observation upon a number of species of.several genera, 
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‘I have come to the conclusion that full maturity can be detected 
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and the 
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imminent eyst- formation predicted. In a genus like Gregar 


_ ina, in which the association of sporonts is a characteristic 
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_ feature, the fact that specimens are in associations of two does 


| not indicate that the sporonts are mature for associations are 
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»ften formed early in sporont life, while the animals are very 
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ll and obviously immature. In fact many sporonts are seen in 
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ssociation which are much smaller than some cephalonts of the 


same species free in the intestine. So the fact that sporonts are 
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ked together in twos is not an indication that maturity has 
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1 Density of the animals is often a criterion of maturity 
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at not one upon which to depend. Cephalonts are transparent or 


Ff we 


4 
nearly so; the “small sporonts are but slightly opaque and opacity 


increases “steadily with age, the oldest in many species peing very 
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| aense ana practically plack in transmittea light. If, however, a 


the parasites are 


host is starvea a few days before being opened, 


| likewise starved and all become more or less a eee 
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a Size increases with age and only the large individuals 
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in any case may be expected soon to form cysts. 
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While no one of these three characteristics can be used 


| as a test for maturity of the sporonts, an association of lar,ze 
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sporont s in which the individuals are well filled with protoplasmic 


granules and hence opaque, indicates without doubt that the spor- 


Movement of such an association is no longer active 
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motion of translation; the sporonts have become sluggish and tend 


to revolve. When the revolution becomes fairly well established, 


it takes a spiral form and gives place to rotation. The animals 


‘finally become a compact spherical mass with a cyst wall which has 
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been secreted during rotation. 


The sporonts are now in position to reproduce then- 


Bm THES cYsts 


Observations on cyst-formation and development, like 


those on Movement, have been confined chiefly to one species. 


an 


| In the family Stenophoridae, I have not been able to procure the 
be - 


‘@ehiscence of any cysts; in the Gregarinidae observed, however, 


|| it was an easy matter to procure cysts and watch their develop- 
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| ment. Cysts were taken from moistened fecal masses or from the 


|| intestine by means of a needle and placed on slides. Bits of 


|| broken glass were used to raise the cover slip,and distilled water 


|| addea. The cell was sealed with vaseline and placed in a petri 
|| dish well vaselened. along the edses. 


a) Oysts of the Stenophoridae 
observed were spherical or slightly ellipsoidal. They 


are generally found in the posterior part of the intestine and 


|| were not seen until fully developed and rotation had ceased. It 
ete 3 ? : 
Aka - <5 ss : agen : 
is not difficult to determine in most cases that two individuals 


were involved in making a cyst. The line of separation is often 
ne el a ‘ . ae Pr 2 ieee 
indicated in the cyst and there is often a slight difference in 
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nearly black and the other pale tan, This fact was not noted until 
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after the cyst had been in the damp chamber half an hour. In all 
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98 Observed She cysts became lighter in color after being in 
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—" a few hours. In freshly opened intestines, 


cysts 
‘not show a clear hyaline layer put after neing out the extrusion 


ee. Sune 
of © water causes the inner mass to shrivel and the epicyst to swell 


tee 
so that the whole diameter is greater than at first. Althouch 


cysts were kept in the damp chamber nine days, no spores developed . 
Whenever still intact, the cysts were crushed at the end of that 


time but there was no apparent differentiation of the protoplasm 


and ‘none was revealed by staining. Most of the cysts, however, 
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rivelled and disintegrated. 


bp) Cyst-formation in the Gregarinidae 
(Léidyiana solitaria n.sp.) 


This species is in its normal sporont stage non-asso- 
The young sporonts which have but recently lost their 


erites are nearly transparent put as age ‘inereases density in- 


The oldest spor- 


Ee ies and is due ‘to the absorption of food. 


the nucleus is , not visiple when they are alive. The body in 
young sporonts is long and rather slender, but it widens appre- 


ciably in the older ones. The middle-aged animals are very active 
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In dense, sluggish individuals one ray expect cyst- 
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rhe. monnding medium and slowly attract into this ever-wideninz 
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Ria is sis drawn into the whirlpool, it is not retained, wut slips 
" wh bike 


to the outside again. Another gregarine is, however, attracted 


and held, “probably ‘pecause of the mucous on its exterior, and caused 


If two gregarines are attracted, 


to rotate with the first one. 


ee 
the force exerted by the first is too weak to hold both and one is 


invariably liberated. 


A sporont is apparently unable to make a 


cy st alone. A single sporont has been seen to rotate forthree hours 
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without succeeding in attracting another and then to straighten out 


suddenly and move to another part of the field. 


When such an association is formed, the sporonts are 


not attached by particular parts of the body, as are associations 


of the genus Gregarina, but are held together in a haphazard fashion 


by secretions only. In rotation, the sporonts come closer and 
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closer together laterally, 
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slipping by a few Sudden jerks until one 


Soleaiiend 


does not ‘project ‘peyona the other, the protomerites bend around so. 


mS to meet t the posterior ends of the deutomerites (tes. ce 5, » a 


ini interstices until the result is a compact sphere. In one 


such process, there TAs formed in the middle of one Side of each 


eutomerite a tiny cupped indentation and the ‘two cups fittea 


This sphere pecane smaller and 


ne ‘to form a perfect ‘sphere. 
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Peaking down of the inclosed sporont walls. (Figs. 235, 8). 


The mass continues its slow rotation for hours. After 
compact mass has been formed, one can still distinguish the nu- 
an and the protomerite and deutomerite of each sporont, the for- 


er by the pale tan color. (Figs. 239, 40). This demarkation is 
is 


lost and | soon after the faintly visible lighter nuclear areas dis- 


ALL the time that the mass is pevelvina, there is being 
uded from the two podies the sticky gelatinous and t ransparent 
Bei. This exude follows after the animals as very slender 
spirel 1 threads ‘and forms @ spirally arrang sed layer constantly © 
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inceasing in width as rotation continues. "When rotation ceases 
aa 


is formed around the cyst-mass an appreciable layer of this 


Motion of the mass was watched in one instance to 
mpletion. My notes opposite the time of each successive complete 
ation read as follows: “Brings another gregarine into the vor- 


5 the two rotate together; shove a third gregarine out of the 


way; protrudes out a protomerite as if feeling the way; retracts 


oe ner ical area left between the two sporonts; gelatinous layer form: 
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round the rotating sphere; the outer layer wider and didetinot.” 


-. Li 
‘< 
The tin efor the first complete rotation of the solitary indivi- 
ce. , 7 
gh 


one and one-fourth minutes. ‘Approximately this rate is 


~ ee b 
stained during fifteen rotations. The rotations become slower as 


the mass more and more nearly approximates a sphere. two and one- 


thira min; four min.; five min. are recorded for successive ro- 


|| tations. ‘At the end of forty-five minutes, the cyst was complete 
‘pat still easy rotating at the rate 9f one rotation in from four 
to five minutes. When next observed, two hours later, motion had ) 
‘ceased and there was present a gelatinous layer one-third the rad- 
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ius of the cyst in thickness. 
| Fully- formed cysts which are still in the process of 
‘rotation are frequently taken from the host and they continue to 
¥ 
rotate a half hour or more after removal. Ma nith 


‘e) Cyst Development and Dehiscence 


When the mass has finished rotating, it is a beauti- 


= cyst-wall fifty : micra in “width, or half the radius of the 
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inner mass. ‘The mass begins to disintegrate in twelve or fifteen 


. protoplasm becoming arranged ‘in many dense areas (Fig. 


‘and thet of the 


: Sess int begun to shrink from the periphery. Five hours later 
vou 


brs. ) the spore-dncts are clearly indicated (Fig. 245), » 
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; of these discs are delineated. The orange color is due to an 
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wnmulation of orange-colored 011 which dissolves and loses its 


re oe 38 lee “ - : / 
color in ether. Soudan III stains it red. The oil can be pressed 


aa at from the cyst in large alobules. The origin of this oil in the 
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cyst is of course the endoplasm of the sporonts. The protomierte 


= 
Ee’ ten in color and probably contains considerable oil; the deuto- 
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merite may contain as much or more but the color is obscured by 


ae 


‘the: great number of protoplasmic sranules which renders the whole 
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very opaque. 
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After 55 hrs. the ducts leading from the periphery to 


ie 


oe 
i the center of the cyst-mass appear and r esemble spokes of a wheel. 


a 
Ina few hours» more the spore- -aucts vegin to project from the sur- 


face of the sphere, the center depressed. (Figs. 247, 8). By this 


e the individual spores are visible within the mass (Fig. 246). 


the end of fron 42-60 hours, the spores ane Liverated. (Fi. 


om Although pas one to. a dozen spore- -ducts vegin to grow out- 


ward, not more than one has been seen to complete itself. This is. 


accounted for probably by the fact that pressure is exerted on 


ee 


most. of the. “ineipient ducts by the slide and coverslip, and srowt! 


to completion inhibited. One duct is often directed horizéntally 


etween. the ‘two surfaces and it always is this lateral ‘auct which 


evelops and ‘through which spores are extruded. ‘When there has 


onsiderable debris in the vicinity of the developing cysts, 


¥ 


+o veredtarsag ont bratotn werfcostors Te enoltn TON 

~~ aa ergy ats 

e of sot io een? mort neoAteDhe tev edt ro oeth fexe 09 
oF eae eet os f 

wi ce ash af sofon annato ont Retreat fan etn acalth see 
\ —t® reerey a 


2+} PO Aree eowfone th an tety Ike hare fon an cence 


t+ wie cee ot RAR ie fv 
Neeretc af rAd fto en? her “+h artete ITI aPhrroe 709 on 
p : terri Ry arttt 
att mkt fto ates +0 nintxe eat wae fixtof: enunt at tevo edt mo 
~ +r a i ¢ 


atatmotore eft  etronoge att to fentcohne artt eenn0o te 1 
a fy ty! er cig cr yale j 
“07 11OR ‘ett : fo eldarehteros endeanne « factor Ane tofoo mk 
ro .soe8e to rem 
wet Reermado ef erotoe arte sr erent "10 togiet ee metros ¥ 
Pp + --y cake hal 
afortw ad? aveaherar Ho beter Pa fryeenmro ntnme fro sont %o vedeute £ ' 
- c a hea a Perr © le ne be 1k ] 
. 

. ' - F - ee he ote +R Tee 
ot vaotertved aft mot anipnel atouh eft eur oF | OFLA . 
a Ween fara 0 pe 


_foarty er to nestor’ aftrene % Are menace seaneteus att to 


ss 
r 4 


a , ~ 2 as wel ge 
ae adt bor fostord of mined Bape dba ne ‘pas eon atria 
eles (A wae ean) osasncreh smaees et ‘predee: ort 


~ “eet 79, v 


(Sp° $f) ouainr ads bret Be otstely ann senor Tantiothak 


a 

}4) cnetartedtt ete aetome oft cxtrot Od-88 mort To fy Te & 
vr ~ sevice weg 

HO WO, ot miyed aSosthoannda Anon - n+ eno 


2 HOTA avg> \’ a7 


snk ett tforsth ‘ote tamon BS meee neat eet aro watt 


Vie 


© hestioxe at aeuinaercr tats tent ett + Sid rete sd il 
worm Aen ai fa-revos fein ‘ont in ont vet ator Srotgtont os 
- frosnbetsod Rotnenks “pete et forth ano “\nesidietn’ site crt 
tertw tout Ievetal ehts al “avai +P hen —— i 
Bart ous re ty Renin tR® oun ‘ genccre Motew dastonett 


om oe wr rT «ae! 


BR TOND ‘nrkaoteoel ott ok wtintoty ete. pe eincteh of 


hp Ay 55 
tne auc 


aa <2 bie 5 
have never peen able to incite spore-exudation without the use of 


a cover slip for even in a carefully sealed damp chamber there is 

enough volume within the chamber itself to cause sufficient evapor- 
Jy 

ation to take place to dry up the unprotected cyst. 
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uf bane “The auct which is formed is very long, 25 mm. or eight 
imes the radius of the cyst. (Fig. 249). The ducts grow inwara 
|| trom Di aksiohary. where they first appear, to the region of the 
|] resiaual mass of protoplasm. Then they grow outward from the peri- 


} pheral region until they acquire the enormous length attained in 


a few species. The growth outward seems to be from the region of 
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|| the periphery, the older portion pushed ahead. The tip of the long 
auct is orange-colorea as is the disc from which erowth began, 

|| showing that the oil elopules are pushed along with the first out- 
|| growths of the tube. There does not seem to be an eversion of the 


duct here, as in Gregarina rigida and other species (Lankester, 
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small segments. The spores (Fig. 255) are barrel-shaped and 
ras Bie 


The spores emerge in chains which soon break up into 


truncate at the ends. They possess an epispore and endospore easil; 
A le 
discernible when a stain is used on the slide. They are slightly 
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cupped at the ends. I think there is a corona of very delicate 
“that 


= =e aot Ae ‘a — at 


set? 6-9 cin RA; tere ¢ Wyree Ralloaa noite en 


es Fea 7 J TS\s 
oa ie : o 


art? trocttiw Oh IPITKe “OTCCTE ations og efcs rome 


- ti} ¥ 


ot aratt etmerts cont Kelner wi frfterno ep ot reve = 
a = ~ + nA‘ —-, % 


OC PYS srotorttae Perino ot trons secret ortt btw | F i 
~ a ealee | ed ee, 


.tevo hesoesorcen eft or wh of aorta over 
i. ave 9 


Linke %o om 8& anol wey at React ef dotdw tonh off 
Ainweret wor; atonh off , (PSS “stet) fay odd = onion 
att to nodye*t aft of wets fexlt vert? exert oat 


-Insq ont mot Aeunmssto wor wor? ane dagen iis ntan. 9 to Bess n ine 


~~ 


+t Sentatts cttocte!l anorwttons aft ne vert Lon wo 29% fa 
q . 5 tare ’ 


BO > 


20 wntwer aft ome at of enner Seumrsce swees one .289 
ae 


wtol att to qi? ett sree Prete tier rok sero sehto erfg * 


pa oer 


 taned Asworts ralaw ncert oath e* "2 et er hae fon-97 . 
y 


“tro taney gftd tebe note hertarr en eolretofe, Ito ert? —— 
tte 


fe te skeen er at of mpee fon each. onett > orfese oi 3am 


‘ re 4% 


peered aetoece otto Aen phtate archaeon nt as a 
Ln #3 rag , > 4 4 


wi 


4 E > «as = a + ork 7 


i 
ofl ay fnew oor sake dukes ot exams BeroTe Ont 


a awe cS 


hr hecrde -Lerind one (8a ont%) execs ert  .& 


s é 
p 
a 
5 <* Si 


Lars sroceohn® hap exoqatge me aesence vert .ehne edt te of 


Flat fr, P<? . aT’ -1@nr 


ref tfe ean wore. obits att RO, Beer el ntese 2. rere ef 


arm Aland d a Fe 


etnolfes yer to SITOIOO, £ at overs andtt i Bho ont 


‘ (n+ 


-ot apr0rre ott blo ot severe dakety rte, ese te ne 


igh rire for & coe 

ck af? 0% settonnaet %o cram a tabetha ats 
7? FP other By oo Ot ee Pet im. 

vitene ak ennig of sore sort overt of side 28 sont eee 


SNE ERO 


56 


on iis. (Care should be taken that the slide is undisturbed 


and yet not allowed to evaporate.) In a few hours no two spores 
pete te tort attached but they will lie in small clusters or 


‘sce ttered over a . whole field. 
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4, “‘Bcxiétimes spore-ducts do not develop and the cyst has 


superficially undergone but little differentiation, yet upon crush- 


ing the walls after a day or so, or when the spore-ducts should 
have been formed, perfectly formed spores emerge, to all appear- 
ances and staining reactions identical with those loberated in 


the normal way. Of course nothing is known of their potency as 
compared with those extruded in the normal manner. 


r. The concents of the spores vary greatly. If the cyst 


is broken before the spore-ducts have had a chance to form, and 


_ before the spores are ripe, they will be found to con- 


All the spores from a . given cyst are in approximately the 


same iecie of development. Another broken cyst will yiela spores 
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win fewer chromosomes, from ten to fifteen, for instance. A cyst 
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prought to completion yielded spores each of the many examined 
containing eight large chromosomes. These spores were watched for 
a day and at the end of that time delicate partitions were seen 


between each two of which was contained one ‘large ‘Chromidial pody. 
‘ a 


Th ese partitions a eeaen tea lines of ‘separation petween the eight 
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55). I was unable to 


8) the intestinal juice of 1 a freshly killed cricket was run under 


By 


ced on a ‘small mass of fresh intestinal epitheliun. In the last 


:wo instances putrefaction was soon set up in the non-sterile 
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tissues. Using spores of another sregarine from a crab, (parasite 


still unnamed) I sterilized some of the colorless blood from the 
7 : 


heart of the crab by boiling it in a test tube and used the liquid 
asa medium put without inciting the spores to develop. 
Cysts were crushed at various developmental stages and 


tained. The spores were found to be well developed nefore the 


‘st es are formed, so “the early stages of development are 
“sources of greatest change. | 
Immediately after the protoplasm of the cyst becomes 
oe in Spr 5 ye eames begin to appear on the 
ccna iaaletd papillae 
be ssi: another is seen peneath, “ant4l the three or four outed) 
layers of the cyst show these papillae, the inner mass , peing resi- 
aus a1 non-metanorshosed ‘protoplasm. 
i. . 
i? eth The ‘papillae s soon become constricted off to form tiny 


globular podies, each of which contains a deeply-staining particle 
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These globular bodies are the gametes (Mie, 251). Thon 
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I have repeatedl: 
been unable to fina the least evidence of a difference in shape or 
a 

(siz 


ze or in staining reaction ‘between the gametes from opposite 


ele of the cyst, ile. from each of the two constituent sporonts. 


‘The gametes are isogameges. 


That there is, however, a difference 


‘between ‘them is show by the attraction of certain gametes for 
$ Te 


| others. ‘Before the partition wall between the two sporonts is 


Ag 


absorbed, the gametes of each side do not attract others from the 
‘"s 


ae side of the partition. But when the partition wall has dis- 


H “appeared and the cyst. is examined, it is seen to contain very many 
“tgourtet aie, 1.@. gemates in pairs. (Fig. 252). If taken early 


enough the gametes are seen to be parely contisuous at one point 
‘The next stage observed is that in which each retains its identity 
7 ° 
put is flattened on the side of attachment to the other (Fis. 253) 
Then the identity of each becomes lost and the result is Be 


pence the size of the original gamete, with a nuclear content made 
‘up 


MM 


of the fusion of that of the two gametes. This larger body, 


don in staining reaction is identical with that of the gametes 

ah roma 
ae tee zygote. Ina cyst of twenty-four hours, no spore-ducts had 
pegun to appear put the cyst was full of zygotes. 


“The zygotes when fully formed | are > ellipsoidal in shape 
contain many small deeply- staining podies, and possess a rather 
thin wall (Pig. 254), They develop eradually into spores. The 
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outline becomes more spore-like by the gradual flattening of the 
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and the decrease in the number of chromidia while the outer 


wall increases in thickness. In a cyst of about thirty hours, the 


zygotes have attained the shape of the ripe spores but the content 


is still that characteristic @ the zygote. 


From the thirtieth hour on, the chromidia rearrance 


eh ° ; "y . . 
| themselves and decrease in number by fusion, and the perfection of 


the mechanism for the expelling of the ripe spores proceeds. 


It is probable that the cyst can develop and spores 


|| be expelled while within the intestine, possibly resulting in the 
- 


re-infection of the host and accounting for the enourmous numbers 
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of parasites found in some hésts. I have seen cysts dense and 


opaque, cysts pearly gray and mottled, cysts with orange-colored 


discs, the incipient spore-ducts, and even cysts with spore-ducts 


caughtcricket. The same advanced stages of the cysts of another 


: A ~ . - —_ - ~ = > - - . : =- ‘ - 
species have been found in the bodies of freshly opened locusts 
* ae ‘ 
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and also in certain Crustacea. 
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SYNOPSIS OF THE EUGREGARINE RECORDS OF THE 


MYRIAPODA, COLEOPTERA AND ORTNOPTERA 
OF THE WORLD 
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Introduction 


The synopses and list of species which follow were 
made in order to obtain the essential features of all the known 
species of eugregarines parasitic in three groups of animals 
‘so that in placing on recora some twenty species which I had 
- founa during the last year there would be no danger of redescrib- 
ing a species under a new name or of describing a new species 
under a name already used. It is hoped that the synopses will 


be useful in future researches on the gregarines of these groups 


wherever library facilities are limited. 


Species have been included from the whole world and not 
from the Unitea States only for many species of protozoa are 
notably cosmopolitan and not by any means restricted to one 
portion of the globe. ‘The study of gregarines is as yet 
scarcely begun in the United States and very few species have 
been found both in the Old World and in the New, but workers in 
the Unitea States must be on the outlook for 01d World species 
and shoula not describe forms new to this country as actually 
new species without considering the parasites of other regions 
of the world. 

Every effort has been made to include in these synopses all 


the species mentioned in the literature Sources of information 
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Frantzius (1848), Diesing (1851), Tankester (1863), Minchin 


oe Pgh Bee . Fat : ‘ 
(1903), Labbe (1899), Sokolow (1911), Ellis (1913c), Zoologischer 


io 4 a : , 
a from 1848 to 1895, the Concilium Biblbograph- 


-icum from 1895 to date, and current periodicaly, Archiv fir 
_ Protistenkunde, Archives de Parasitologie, etc., for the past 
and the present calendar years. These references have to a 


great extent acted as checks on each other although the original 


sources have not infrequently revealed other species not else- 
_ , 
_ where mentioned. Many of the older species which are recorded 


i ¥. / 

in the synopses do not appear in Labbe's Sporozoa. 
— 4 ae {i 
WJ Labbe repeatedly regards as synonyms species which 


a 


- occurred in the same host genus or in allied genera without 
regard to whether or not the species of parasites were identical. 


In most instances the species are not the same although the 


same species or genus of host is involved, and unlike parasites 


and Gregarina brevirostra Kélliker were regarded as synonymous 
pecause they infest the same host. In some instances Lappe 


regarded as synonyms species which actually belong together, 


for example, Actinocephalus lucanus Stein and Stephanophora 
‘yadiosa Ldger, which are identical, the species now peing known 
a Actinocephalus conicus (Dufour) Stein. 

wh Ag The law of priority has been adhered to strictiy and 
many parasites known by later assigned names have been referred 
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s given to them many years vefore, (@.8- Actinocephalus 


conicus which was known for long as Actinocerhalus lucanus. Labbe 
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oe the descriptions of species, well-developed sporonts 


i irate: as the standard except where such have not been 

“descrinea, these rare instances being noted in the synopses. 
Shape of the cephalonts is often quite unlike that of the spor- 
“ote ant thus of no “systematic value in diagnosis. Whenever the 
- 2 


epimerite is mentioned in the literature, it is described in 


~~ 
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“this paper; when it is not mentioned in the literature, as is 
"often the case, the generic determination of the author is 
“based on other characters. The sporonts are often polymorphic 
_* ee records are based on expanded, quiescent and, 
known, normal specimens except where the polymorphism 
3 marked. In these instances such facts are noted. 


ie the description of each new species, I have given measure 


m ents of several sporonts. In most publishea descriptions th 


natn and width ae one sporont only are stated, generally of 


the largest one observed and the ratios of various parts are 
x. = NES 6 et Lie ip 
based on this one parasite. 

As the discovery of new species proceeds, I am of the 
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_ and ratios is taken from parasites in different 


oo 


5 and selections made therefrom for use ina table. This 


es 


the maximm Length to ‘be a and the ratio of two parts 1:2. An- 


other worker on the same species might find his largest specimen 
to be 2a long and the ratio of parts 1:3 and describe the species 


as different from the former. A table showing lengths and ratios 
“f a ee | 

selected from measurements of many parasites in the same host 

if +" 7 . Be | 

and from as many hosts and under as varying conditions as possible 


(habitat, season, etc.), thus eliminating the danger of dupli- 
eation of species. 
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I have differentiated new species in the same genus by 


— characteristics: fet both maximum and average; 


a 
ee éanine device; size and shape of the nucleus; color and 


character of the protoplasm; and. the size and shape of the cysts 
and their method of dehiscence. : 


4 It is true of many species that the family or generic 
determination or both are uncertain because important “@iagnostic 


atures such as the epimerite ana spores are often lacking. The 


correct family can sometimes be determined when only one of these 
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rs is present. In some instances the correct genus can 
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‘be ascrinea even though important data are lacking, e.g. the 
"genus Gregerina, py its biassociative factor and the host in- 

- a” 
If there is any doubt about the position of a given 


nimal, the parasite is placed at the end of the particular 
a. wo 


emus to which it provably belongs. 


Be . In describing the associative gregarines, generally 

only Se Ptc measurements of the primite are given for the 
“proportions of the satellite differ considerably within the 
>. 

same species as it happens to be more or less flattened while 
those of the primite dasinten fairly constant. The shape given 


for the posterior end of the deutomerite is that of the sat- 
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ellite, where the deutomerite is free at its posterior end; in 
the primite it is altered by contiguity with the protomerite 


= of the ‘primite. 
i. ‘The ‘species of gregarines indigeneous to each of the 
i 


' three groups are arranged in families, and under each fernily 
lie genera are placed in alphabetical order. In each genus 


‘the species are arranged in chronological order, the oldest 
|) =a Ty adc, Roost 14, ) Be eg 2 
ret, the latest additions last. New species not hitherto 


found are “described in detail in the groups to which their 


ag 


“hosts velong- 


In as many instances as possible, the names of the 


hosts have been checked and corrected to accord with the vest 
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This has often, however, been impossible and the 


names had to be left as in the original citation. Especially 


7 ants f° 


is this true of the older species of parasites, many of which 


ad 


have not been found since the original discovery seventy-five 


years ago or more. 
— J 7" 


The names of the Myriapod hosts have been corrected 


‘those abroad in accordance with Latzel (1884) and those endemic 


to the United States with Bollman (1893), Coleopteran literature 


seems not to be in condition to warrant the finding of synonyms 


5a 


for many of the early-described species. For instance, the name 


“by which a beetle is known today will be recorded, put not the 
“name by which it was known some fifty years ago and py which it 
“was called when the parasites infesting it were descriped. When 
- been corrected to accord with present-day knowledge, 


3 2 older name is ‘placed in parenthesis after the now-accepted 


The spelling of the name of the diplopod — as given 


by Linnaeus (1766) has been used throughout wherever the word 


Paes 1 
appears, whether in the name of the host or in the name of a 


species of parasite where the name is ‘used as a prefix, ‘The 


Iulus of some authors is, then, disregarded in the nomenclature 


‘of the species. i 
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A Brief Synopsis of the Families and Genera of the 


_ Tribe Cephalina (Delage) of the Suborder 
Eugregarinae (Leger) 


: is synopsis is based on the classifications of Minchin _— 
912) and Poche (1913). 


phylum Sporozoa Leuckart 1879:241, 
is 1. Telosporidia Schaudinn. Sporulation ends the life of 
the individual. 

‘oter i. Gregarinida Butschli 1882:503. Reproduction by spore- 
formation only or by both spore-formation and 
pudding. 

Suborder 1. Schizogregarinae Leger. 

i) te 26 Eugregarinae Leger. Reproduction limited to 

ae spore-formation. Spores octozoic. _. 

 —-s« Tripe 1, “Acephalinae KSllixer (Monocystoidae Poche). 

si“ Cephalinae Delage 1896:269, Eugregarinae with an 
_@pimerite at some. stage in the life-history. . 
Body usually divided by septum into. protomerite 

i and deutomerite. Spores with two coats. Mainly | 

parasitic in the gut of arthropods. 

Pamity 1. Didymophyidae Leger 18923105. In associations of 

oF . _two or three. No septa in satellites. 

oP Genus 1. Didymophyes Stein 1848:186, Characters of the 
family. Epimerite a. small pointed papilla, 
cyst dehiscence by simple rupture. Spores. 
ellipsoidal. , 
Family 2. Gregarinidae Labbe 1899; 9, Associative or soli- 
tary, satellite with septum. Epimerite syrmetri 
cal, simple. Cysts with or without spore-ducts. . 
Genus 2. Gregarina Dufour 1828:366. Biassociative. | 
_Epimerite small, globular or cylindrical .Spores 
doliform to cylindrical. Cysts dehisce by 
‘ sporeducts. 
he Genus 3. Wirmocystis Labne 1399: 12. ‘Associations of 
) _ from two to twelve or more. Epimerite a small 
cylindrical papilla. Cysts dehisce by simple 
rupture. Spores ovoidal. 

Genus 4. Hyalospora Schneider 1375:583. Biassociative. 

_ Epimerite a simple globular knob. Cysts dehisce 
py simple rupture. Spores ellipsoidal. Endo- 

‘ plasm yellow-orange. __ 

Genus 5. Cnemidospora . Schneider 1382: 446, Solitary. 

_ Epimerite not known. Anterior. half of proto- 
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merite gray, posterior half yellow-green. De- 
hiscence of cysts by simple rupture. Spores 
ellipsoidal. 

Genus 6. Euspora Schneider 1875:582, Biassociative. 
Epimerite not known. Cysts dehisce by simple 
rupture. Spores pri smatic. 

Genus 7. Sphaerocystis Leger 1892:115. Protomerite 
only in young stages. Solitary, subspherical. 
Dehiscence by simple rupture. SPores ovoidal. 

Genus 8. Camocystis Schneider 1875:587, Protomerite 

. only in young stages. Associative. Sporulation 

: partial, with /Sporeduct 8. Spores cylindrical, 

Genus 9. Frenzelina Léger & Dubosceq 1907:773-4. (Cephal 
oidophora Mawrodiadi 1908:101-33). Biassociat- 
ive. Epimerite not known. Cysts dehisce by 
simple rupture. Spores ovoidal, with dark 
equatorial line. Intercellular development. 

Genus 10, Uradiophora Mercier 1912:198. Bi- or tri- 
associative. EPimerite simple style, forked at 
end. Cysts dehisce by simple rupture. Spores _ 
doliform. sae eS. 

Genus 11. Leidyiana Watson 1915. Solitary. Epimerite 

a simple globular sessile knob. Dehiscence by 
i ow -ducts,. Spores doliform. 

Family 3. Dactylophoridae Léger 13923165. Epimerite 

complex. Sporonts solitary. Cysts dehisce with lateral 

pseudocyst or by simple rupture. Spores elongate, cyl- 
indrical or ellipsoidal. —_. 

_ Genus 12. Dactylophorus Balbiani 1389: 41, Protomerite 
_Gilated laterally with peripheral digitiforn | 

processes. Sporonts solitary. Spores in. 
chains obliquely. | 

Genus 13, Nina Grebnecki 1873:? Protomerite formed of 
-two long narrow horizontal lobes fused and _ 
upturned spirally at one end. Periphery set 
with teeth from which project long slender. 

f filaments. Spores in chains obliquely. 

Genus 14, Trichorhynchus Schneider. 1882:438, E¥imer- 
-ite a very long slender neck with. dilation at 
end. Cysts with papillae and indentations on. 
surface. Lateral pseudocyst for dehiscence, 
Spores cylindrical or ell tpsoidal , not. in. 

; chains. 

Genus 15. Echinomera Lapne 1399: 16. Epimerite an 
eccentric cone with eight or more short digi- 
tiform processes from sides. Dehiscence by _ 
simple rupture. Spores cylindrical, in chains 
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Genus 16. Rhopalonia Leger 189331285. No protomerite 

; in sporonts. Epimerite a sunspherical 

cushion with ten or more short thick digiti- 

form processes. Pseudocyst. Spores cylindri- 

. cal. 

. 8 Genus 17, Acutispora Crawley 1903:632. Epimerite not 
seen. Pseudocyst. Spores biconical, thick 
blunt endosporic rod at each end. 

Genus 18. Metamera Duke 1910: 261-86. Epimerite sub- 

. conical, apex eccentric, surrounded by numer- 
ous branched digitiform appendages. Dehiscene 

ye L by simple rupture. Spores biconical. 

Fanily Actinocephal ide Leger 18923166. Sporonts soli- 
tary. Epimerites varied. Cysts dehisce by simple 
rupture. Spores irregular, biconical or cylindro-vbi- 
conical. 
Genus 19, Actinocephalus Stein 1848:196. EPimerite 


short sharp spines or simple pifarcate digiti- 

form processes. Spores biconical. 

Genus 20, Geneiorhynchus Schneider 1875:594, E' imerite 

. . , @ tuft of short bristles set at the apéx of a 

Bey long slender neck. Spores cylindro-biconical. 
Genus 21. Pyxinia Hanmerschnidt 1838:357, E*imerite 


a . @ flat drenulate crateriform disc fom center 
of which rises a short or long style. S¥ores 
biconical. | “4 


Genus 22, Beloides Labbe 1899:27. E’imerite a spiny 


af stout. neck. Spores biconical. 

Genus 23. Phialoides Labbe 1899:24. E¥imerite a broad 
-cushion with peripheral row of teeth and a. 
thickened collar placed on a. long slender neck. 

; Spores biconical. E 

Genus 24, Legeria Labbe 1899:24. EPimerité not know. 
_-Protomerite dilated and massive. Septum convex 

: upward. Spores. eylindro-conical. 

Genus 25. Coleorhynchus Labbe 1899:23. Epimerite not. 
‘known. Protomerite a round shallow disc de- 
- pressea inc enter. Septum convex upward. Spores 

2. 4 biconical. . . 

) Genus 26. Bothriopsis Schneider 1875: 596. E¥imerite an 

; - ovoidal structure with 6 or more lofig slender 

filaments. Protomerite very large, septum 
: convex upward. Spores biconical. | 

| Genus 27. Asterophora Léger 1892:129. ‘Epimerite a 

7 sss thiek horizontal disc with .a milled border 

 -and a stout style projecting from center. 


_ Spores cylindrobiconical. 


small, sessile or on a short neck, with 8 or 10 


..globule with a long apical 8tyle set on a short 


at “i liam oe te et 
~ - —— 


oi. ee 


ac Off ARO ESFCBL yonat eteofecocth .of erred 
feninartaedin pp atioontcd .eteoxoce ak 
«i +e tH Molded sxoda eem. to fee 4eter nortan 


lahnifve netoc® .tevoofirael .serencorer rot. . 


. fro 
ton othvemtad .c8asf0eL ve fund, sree itnoA .TL ones 
Yoiett Isotrootd renoc® .sevo0 .mee2 


whee fore. te fot ofsocechre, tric. 
tre otinentel .68-fae :Ofef etm avemateld .61 mete: 
esonmrr ud Retprreerm ofetrecos, xeqn ..fnokeao ov cD 
nranetfe® .reanfirecnn ‘eet the ts Rertorenert Pre. 
efroicooid astoc® . omiustqsut afemtea vat . 
-tlor stromec® .dof3SC8L. ep et sett fetreoortson vc thou 
ofombe ve oortdeb etevd .Aeleey eotivental .vure | 
~tieomAhabive vo Inotrookd .sefrpewrt aenod® .eurtqat) 
.frobroo 
ativant TH .FOPsPaer rhet® enfartrooenttoA er arro® 
Of xo & Athw ofoer saoda a.m 10 eftrese .ffere. 
~Itinth stpouttid efemte do eentce quete verte «| ry 
.fantrootd eorcc® ,2eonsoony mec? 
‘treomt HM /MOAgAVEL wehremts® ancorifiotene .Of sure® 
“oc yfcrn ott te fon sefsetad seorte Yo tid oe 
Srotrantt-omtnifen new’: vos tohrefe grof © © = op 
-shront “R ,SARSRRRE thherinevenmel siriev® .f8 srereod 
tre ¢ lee nekh emetiereteaio ote forner® tal 2 « 
- ofvse' gor so trode m sects dotdwto <" ore nl oo 
fraoleootd > 2 
«tere @ ottvomt & ,WeseOls ottat esttofed .Sf suncd o ' 
fe ono son efved® feoltee. anol e dtiw efmdofy . 
lnoterehe: nesocB .xoor tnota S * 
rocedt m otkeronmk"® .BOge@#l actdak eoftolatdd .e8 ahaa 
> Aare fgoat to wen Llevertqivedq dttw refdtace 
<9 fre fe anos mn ro Renalfe arfflon Kerexoldt 
efeotrontd asted® | - PS 
.rwormt Lost at tronk DSQOORL octred sironed de enne® 
vear meesro@ .ovlenon Sam. Beogalth stivcamostorg.. 5) igh 
frolnoceothri fins eevor® .buewar = = ") 
‘orm stientel .P8300@8L addak asnrtorurtioelod. pug enre® 
-of ookS wolfedte BSrvet er etieonotes® .cwomt 
noc .hyewer xeveoo eersees s79tre 9 rk hangeerr 


afsotnoaid-) " <The 
istomnt ‘a .neagevslr anieutet atacotattom& LAS. enreD 
‘fe nwol anor 10 OB Adin sartonste Inblove - tp chs 
contre ener uvey etirenosors .ntcenn tlt ‘Ob Py 


efroltroold aetoc® .Stever xrevaoo 

r ottvamke .CeLgeere sonod steceoretea .TE enna 
noStod Reffltm o teh o8lf} fatrortacdt volts 
~1ete99 mott nektostore efvte tnose vr hire 


. frotrootdorintive reroge 


eae a 
ee ~ » 


70 


Genus 28. Schneideria Leger 1892:153. (Rhabdocvstis 

oh . Boldt 1910:289-93), Epimerite lixe that of Asn 
ophora. Style shorter. No protomerite in spor- 
onts. Spores biconical. 

Genus 29. Stictospora Léger 1893:129~31. Epimerite spher- 

.  , deal, centrally depressed, armed with a dozen 

packwaraly directed mucrones set on a short 

: neck. Spores biconical, slightly curved. 
Genus 30. Stylocystis Leger 1899: 526-33. Epimerite a 
_ . . pecurved sharply pointed cone. Spores biconical. 
Genus 31. Steinina Léger & Duboseq 1904:352-5. Epimerite 
a > - & short mobile digitiform process changing into 
‘“ a flattened button. Spores biconical, . 
Genus 32. Taeniocystis Léger 1906:307-29, EPimerite a 
Pek ae small sphere set with 6 or 8 recurved hooks. 
: Deutomerite divided by septa into numerous lin- 
, ear segments. Spores biconical. 
Genus 33. Discorhynchus Labhd 1899:20, (Syn. Sycia Leger 
; _ . 1892352. Epimerite a large globular structure 
with a thick collar around base. Short stalk. 
Ad ' Spores biconical, Slightly curved. 
© Genus 34. Amphoroides Labbe 1899;20, EPimerite a glob- 
¥ _ «ular sessile papilla. Protomerite cup-shaped.. 
" Spores curved, 
Genus 35. Pileocephalus Schneider 1875: 591, Epimerite a 
Z ‘ae _ lance- shaped or simple cone. Spores biconical. 
Genus 36. Anthorhynchus Labbd 1899:19. Epimerite a large 
) - . fluted flattened button. Spores ovoidal, pointed. 

Genus 37, Sciadophora Labbe 1899:18. EPimerite large, 

- compressed laterally, peripherally crenulate, 
Protomerite bears numerous backwardly directed 

: mucrones. Spores biconical. e. 

Genus 38. Hoplorhynchus Carus 1868:;570, EPimerite a flat 
button with 8 to 10 digitiform processes carried 

: on a long collar. Spores biconical. —_ 

Genus 39, Amphorocephalus Ellis 1913a;462-3, EPimerite 
-G@ilated in middle, terminating. in concave peri- 
 pueretty. fluted disc at anterioe end. Spores 

cA - not known. Protomerite. constricted across middle 

Famiilys5. Acanthosporidee Leger 1892:167. Sporonts soli- 
tary, epimerite simple or appendicular. Dehiscence by. | 
simple rupture. Spores with equatorial and polar spines. 

Genus 40, Acanthospora Leger 1892:145. Epimerite a | 
simple conical papilla. Spores biconical or 
ovoidal with row of equatorial spines and a 

tuft of four spines at each pole. - 
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- Genus 41. Corycella Leger 18923144, Epimerite Zlob- 
ular with 8 large recurved hooks. Spores pi- 
conical, 4 spines at each pole. 

Genus 42, Ancyrophora. Léger 1892:146. E¥imerite a 
globule with 8 or 10 backwardly-directed digi- 
tiform processes. Spores biconical with equa-. 

r torial and polar spines. 

Genus 43. Cometoides Labbe 1899:29. EPimerite a spher- 
Leal putton with long slender. filaments. Spores 

. _eylindro-piconical, with. polar and two rows of 

Po, equatorial spines. 

Family 6. Menosporidae Leger 1892:168, Sporonts soli- 

% tary, epimerite a large cup bordered with hooks end 

_ placed on a long slender collar. Cysts dehisce by 

_ simple rupture. Spores crescentic, smooth. ' 

Genus. 44, Menospora Léger 1892: 168. Characters of the 

', -seemily. 

Family ”, Stylocephalidae Ellis 1912: 25. ‘Sporonts soli- 
tary, epimerites varied. Nucleus ovoidal. Dehiscence 
by pseudocyst. Spores irregularly shaped, brown or 
black, extruded in chains. 

Genus 45. Stylocephalus Ellis 1912:25. E’imerite a 
dilated papilla at end of a_ long” slender neck. 
Cyst covered with small papillae and indent- 

4 ations. Spores hat- shaped. 

Genus 46, Spaerorhynchus Labbe 1899:32. EPimerite a 

_ gmall sphere or ellipsoid at. end of a long 
; slender neck. 
Genus 47, Lophocephalus Labbe 1899:31. E’imerite a 
- large sessile flattened crateriform disc, the 
periphery crenulate and set at base with | 
numerous short upwardly directed digitiform 

e processes. Spores hat-shaped, black. _ 

Genus 48. Cystocephalus Schneider 1886:99. E’ imerite 
& large lance-shaped papilla. set on a short. 
stout cylindrical collar, sPores irregularly 

ies shaped. 

Genus 49, Oocephalus Schneider 1886: 101. E imerite a 
$Spherical button upon & short conigal neck. 

 $pores not know. 

Peiekty 8. Stenophoridae Léger & Duboseq 1904:361. 

Development intercellular. Sporonts solitary. EPimer- 
ite. absent or a simple structure. Cysts dehisce. by. 
simple rupture. Spores ovoidal with equatorial. line. 
Not extruded in chains. _ . 
Genus 50, Stenophora Labbe 1899: 15. Characters of 

- family. Confined to Diplopoda. . ee 
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Genera of Uncertain positions 
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Genus 51, Ulivina Mingazzini 1891:235, # 

Genus 52. Nematoides Mingazzini 18913233. Dicystid, no 
_ septum in sporonts. EY imerite forked, sit-— 

P uated on a long collar. 

Genus 53. Ganymedes Huxley 1910:155-75. Associative, 
..epimerite not known. Complete fusion of two 
individuals into one cytoplasmic mass. 

Cup at posterior end to aid in attachment. 
Spores unknown. Liver of crustaceans. 

Genus 54. Agrippina Strickland 1912:;108. Sporonts 
solitary, epimerite a circular disc armed with 
digitiform processes on periphery, short 
neck. Spores ellipsoidal. 
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List of the Polycystid Gregarines 
_in the Diplopoda 


e parasites are arranged in chronological order, under each genus 
? 


RG ‘Name of parasite | Name of host 


larvata ‘(Leiay) Ellis Spirobolus spinigerus Wood 


polydemivirginiensis (Teidv) Watson 
: bins Fontaria virginiensis (Drury) 


julipusilli (Leidy) Crawley Julus and Parajulus 


juli (Prantzius) Schneider Julus sabulosus (L.) 
Julus boleti ©. Koch 


dauphinia Watson Julus mediterraneus Latzel 
Julus pboleti ©. Koch 
Julus fallax Meinert 


spirdvoli (Crawley) Ellis Spirobolus sp. 


fontaria (Crawley) Watson Polydesmus sp. 
Fontaria sp. 


brdélemanni Leger & Dunoseq Blaniulus hirsutus Brél. 
eo fe Brachydesmus superus Latzel 
Brachyiulus pusillus lusitanus 
Verh. 
nematoides Léger & Duboseq Strongylosoma italicum Latz. 


varians Leger & Duboseaq SChizophyllum corsicum Brél. 
producta Léger & DYposcq Julus varius Fabricus 
aculeata Léger & Duboseq sn indi rtaamaa rawlinsii simile 


Lie MGR gis shay . Verh. 
polyxeni Leger & Duhoscq Polvxenus lagurus (i) Lat. 


silene Léger & Duboseq Lysiopetalmm foetidissun Savi 


chordeume Leger & Dupnoseq Chordeuma silvestre C.Koch 


corsica Leger & Duboseq | Craspedosoma légeri Brol. 


onetime Ritsvovlo€ orf? to ten 
pheroftetd arts ar. . 


or away a 
rae@ eae iaiaiiedl fadtaefernnia nt neyiarts aerr. a 
. ened to orrit’ Sige hate v0 8 

LW dcealietee entetontce = ot a Gntea) eievrane 


onde tetrad) e tannt ihe AP tei Se 
eee) cinnatataaty obentcc’ 


enfrtnerr@ tee arfst v0 Tee rod tented). EL Lhercrd fof ie 
ra 


(.0) nitaofertee errtet bese caill keane Pfnt 
foot _f ttatod enfrt 


iad) As on eb 
foxind seranneret ther nels norte miehctermh | 
trom 60 tteledt enfct 
tyrorteM xerfet arrlst 

ome orfodertc@ effi (vefwerd) Pfaccrtes 


ote ememotv lod rortaw (rotweno) piretect 
or eborrtee’ 


» Tome eteme bet afr tre ff ponedttd a er breeenin fort 
tal evvecre annmetytoest | 
otter? eoffterce easfrrdutonst 
os fot? prone hr oerst® eonoted & roned eoblosnren * 
Jtont meeketon omiietenste@ preci & v~ored nem tere . 
auatetalt enters enti porot@ & veped atorhow s 
t te Son twee nome nharennd norcdnd & ened ates fnos 
rel (7) are ef premagwee fod posed? & vont Pree foe: ne 
oP comelhitee® enfeatenoteud | nonodnd & vronek anette 
400M, 0 entrerlte perme erat ponomd & vor ad ervetuod s 


for inenel nmneoherrew poredod & von et pnt 


Parajulus sp. 
Orthomorpha coarctata (Sauss.) 


Ster snophora robusta Ellis Parajulus venustus Wood 
107-8 . Orthomorpha. gracilis (C.Koch) 
s. Orthomorpha sp, 

Stenophora impressa Watson Parajulus impressus (Say) 

1 09-12 

Stenophora diplocorpa Watson Euryurus erythropysus (Brandt) 
117-19 faust. 

Stenophora lactaria Watson Callipus lactarius (Say) 

Glomeris sp. 


19-21 | | 
Hiproroides bolydesmi (Léger) Labbé Polydesmus complanatus (%.) 
11-5 Beats. 4: Polydesmus dispar Silvestri 


“Aaghoroies calverti (Crawley) Watson Callipus Lactarius (Say) 
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| Stenophora larvata (Leidy) Ellis 
aia Sie bas sa te Fig. l. 


sae Gregarina larvata Leidy 18493232 

Pin 12981 Gregarina larvata Diesing 18513553 

n. ; (1853 Gregarina juli marginati Leiay 1853; 237 

1863 Gregarina juli _ ... Lankester 1863394 

bat: 1875 Stenocephalus juli Schneider 18'75:584-5 

1899 Stenophora juli. Labbe 1899315 
1903 Stenophora juli Crawley 1903a:51 

1904 Stenophora inlimarginati Léger & Duboseq 1904:362 
1913 Stenophora larvata | Ellis 191.3: 286 


Stenophora: SPoronts solitary, elongate. Max. length ees 
aXe width 23 . | Ratio length protstotal length 33: 1:20; width 
protrwiath aeut $3 ls 12. Protomerite small, subs slopular, ‘slightly 
flattenea top and bottom, a flat cireulat papilla at apex with 
an apparent pore in center. A conspicuous constriction at septum. 
Bilteerits elongate-cylindrical, aerating gradually from center 
to an acute put pluntly pointed cone. “EMgocyte of protonerite | 


Sit 
c car, granular; of deutomerite dense and. opaque. Nucleus small, 
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This species was observed by Leidy in 1849 and was 
oer Le al Ay CRT HOROLE dss Wo SK, ? .° - 

the first gregarine that he observed. His general statement 

regarding the parasite is quoted here nearly in full because of 


td  quaintness. 


| | “regarina is probably the larva condition of some more per- 
_ ect animal, but in the 116 individuals of Julus. which I _ 
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examined, I have not been able to detect any form which 

a pe derivable from it. Creplin doubts its animality 

fac I detected movements of an animal character, A 

3 lea me to seek for muscular structure, which resulted 
@ discovery of the longitudinal lines of the inferior 
cell. These escaped the observation of Siebola - - -. In 

: og le in which Gregarina is found, it would probably 

Li told a ram ‘geen the Trematoda and Trichina, the lowest of 


e 
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“Go Leiay, then, must be attributed the discovery of 
t! he Longitudinal striations in the epicyte and it is interesting 
Fal 
note that he discovered them during his first observations on 
~“‘Leiay renamed the species four years later from the 
host in ei. was found. 
a 


7 ‘Lankester (186394), in a classification of the gregar 
ines, grouped three of Leiay' s forms---G, samyata, G. “juli mar- 


gin ati and G. juli pusilli--together with Gregarina juli Frantz. 
i‘ iP 


¢ the name of the latter, apparently pecause they were all 


sites of and the only known parasites of the same diplopoa,. 


‘Schneider (1875:585) Aisregarding the Mule of priority 


- His remarks are as 


nt celle décrite par Teidy sous le nom de. Gregarina juli 

_ marginati. Dans ce cas, elle serait probablement repandue 

e chez les différentes espéces au. genre Julus, puisqui'on 

la connaitrait. aéja chez trois a’entre elles. - - - 1° 

—espéce est 1ézérment polymorphe; elle est tantot. trées- 
-allongee et relativement étroite, tantdt remarquahlement 

massive; mais son protomérite | demeure toujours identique 

i Mn lui-méme et suffit. amplement au aroma 
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a markedly. Leidy's species is white: Schneider's yellow to 


ease of these dissimilarities, the two forms 


eg trace: 15) changed the name of the genus Steno- 
cephalus of SChneider to Stenophora. 
oh. - ‘ ’ 
ip Crawley (1903b:634) did not consider the two species 


identical. His words are as follows: 
_ "There is a good deal of confusion regarding the gregarines 
occurring in the Diplopod family Julidae. These gregarines 
all bear a certain _amount of resemblance to one. another, 
and it has been usual to relegate all of them to the species 
Stenophora juli Frantz. Leger & DYposcq (1903) have recently 
shown that such 4 procedure is not warranted for the fauna. 
of Corsica and the case is certainly the same for that of 
_ the eastern U.S. The Julidae of this reason are infected 
with certainly two and possibly three species of Stenophora, 
while the classic S. juli apparently does not occur." 


Léger and Duboscq (1904:361-2) take up the same dis- 


cuss sion in their history of the Stenophoridae, and their words are: 
Tiksiay fit ‘econnaitre une Grégarine assez particuliére, para- 
_ pite de ltintestin de Iulus marginatus Say. Il l'appela a’. 
abord (1851) Gregarina larvata, puis changea son nom en 
celui de. Grégarina iuli narginati dans un travail postérieur 
(1853) ou il adécrit une autre Grégarine, G. iuli pusilli, 
parasite d'un petit iule--qui n*est pas Ivlus pusillus Leach. 
- Ray Lankester (1863) réunit les deux Gregarines de Leidy 
au Stenophora iuli.de Frantzius, et cette synonymie fut. 
admise par tous les auteurs qui suivirent. 
Schneider (1875) le premier, ‘aécrivit avec precision la 
ie phersemrtns parasite des Iulus sabuvlasus et Iulus terrestris. 
a nota l'absence a'epimerite, la striation de l*epicyte. tres 


aa I 


Li - <<a 
grto&e fre eektoere eid to ettune tienen Of er 


onrn I> a tvfhtoad to witunfinte ec? mo enmot ow? ene toy 
aft %o cocede Lexreren of tad? auett et ” fates opt , 

fom vitdehie votPIh eotinomctony ent dant mm lbate 
roLfoy etephtonte® rottet of cotoone athted weft re 
soe1ct owt att  aelsinsfinteelh seeds to oereooR vances 


*y 


a -hesoreqon ee sn 
-orrot@ enren oft te omer oct hoards (erseeer) onank: 


eerortconms2® ot rah torte *0. Tarte eo 


i> 
stooge owt ent wshteroo fon HIB (SRAsdBOEL) vsiwexd a =a a 


sewolfot an sen abrow eth 


soniennem aft anthrenes rolectcos tc fneb hoon s ef 
aeankinnety ered? .onhi fot vfinrwmt Rocolold oft nt 
attorn smo of sorsidmenes to tarroms. ntat1eo 8 fo 
sieoga eft ot medt te ffe otmelen of Lenan need sand 25 6 Bo . 
rtoener amet (BORI) preof & ped .xtnawl Lint & me t8 
sort ott 10% Rateasimw tor el aturhesorg. n cose tadd ow 
“9 toads 10% onme ett vEntetine et orn ont Ann roland * 
hotoetck ote qoene elrft to omhtine off. .2.U oxetdne. ¢ 
econ jor ae to egtoeqa seus vidleeor fins ow? vIntetaeo ria ky 
* «1900 ton 290 vftrenmage Ifut .@ otaaslo ort, ef rf 


homme ott qu extet (S-L88s0CL) poeods fra reget 


2 ry .. 
“ec afhherow akot? firs Lonbrnortcome 28 edt to vioteld stort? ok tc 


-onne ,evobtrottang seeen erbamnex) ont ortianrtoo tht wh 
LE) pfeuge's {I .28 antantawem erinl of mhteetat'!£ of etd 
“9 MOn foe nonmato etug .otevrsl onkrepow pete 
eateod Chavet my enh Ftmectretney 3 fret onrenmemw® of 
tthe 20k 6 .ertermmanh etre ony theooh Ef ro a 
coat eoftftane erf0l ene teeth frn--efnt tited anh otlesisa 
oT af senkumer® x10h eof thease (fa8L) vateeteel veh 
“h olosrteonve otteo %9 .entstcenv® of tint prodqomes@ on. ¥ " 
-‘noutyine frp esnoines eaf enot seq oeinbs — 
af aolatooend ones ttebeooB ,veluen of (aver) sehtontoe ay | 
ointearnes enfol ge ermofrrtae enfel coh ottening 6 2) 
it stvotqe'£ ef roktalyte af (82 Feromtga"s sabia 


Ay ee wr ingore FERS FE eer 


ey Pa wee ms 


/ 
7% 
Retieste. et. nie caractér€ des spores. Ces particular- 
ites lui firent. creer le genre Stenocephalus pour cette 
in | @dgarine qu*il identifia A la Gxagerine dderite par Leidy 
A. dans Spirobolus marginatus Say. Il l*appela Stenocephalus 
 inli Leidy, nonobstant les régles de la nomenclature. 
___ Stenocephalus iuli devint ainsi la seule aregarine joes 
_ Tules et. Gabriel (1880) y rapporta de lui-méme sa Grégarina 
Lapa 
Dans les Sporozoa’ au Tierreich (1899) Labbe consacra les 
‘habitudes prises en ne reconnaissant.pour Gregarine para- 
ip. site. des Iules que le Stenophora inli. Il se contenda de 
_—s vemplacer le nom @dnérique ae Schneider par celui de 
Stenophora, le nom de Stenopcehalus ayant ete attribue 
Se autdrteument. aun genre d'Hemipteres. | 
 - *-AOward Crawley (19038) etudiant les Grérarines des Tules 
et P8raiulus des Etats-Unis, rapporta les diverses espéeces 
de Leidy au Stenophora iuli, tout en eréant une nouvelle 
espéce pour un Stenophora d'un Spirobolus. Mais, dans un 
travail sur la faune de Corse (1903a) nous avons montre gue 
Les Stenophora étaient representés par plusieurs especes 
reconnaissables a 1a seule vue au céphalin. Notre facon 
de voir esta doptde par Crawley dans un second travail. 
(1903p) et il restaure le Stenophora iulipusilli Leidy en 
_ soutenant que le classique Stenophora iuli n*existe pas_ 
en Amerique. 
ss Les espdces américanes de Stenophora se trouvent ainsi 
“pien sdpardes du Stenophora inli (Frantzius) Schneider. 
_ Nous (1903p) en avons détaché egalement un certain nombre 
de Stenophora des Diplovodes_ de Corse ou de Provence,” 
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Stenovhora larvata has not been found since Leidy’s 


discovéry of the species and its validity must be auestioned 
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_ Stenophora erates a (Leiay) Watson 
a 7 a ~~ ney + Figs. 2, 3 and. 4, 


. 1853 Gregarina polydesmi virgintensis Leidy 1853: 238 
1863 Gregarina Polydesmi oe Lankester 1863:94 

1899 Amphoroides polydesmi Lapne 1899: 20 

oy 1903 Gregarina polydesmivirginiensis Crawley 1903a;45-46 
1913 Amphoroides polydesmivirginiensis Ellis 1913¢3 274. 

- ins Stenophora polydesmivirginiensis Watson . 
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_ Stenophora: ‘Sporonts sdlitary, elongate. Length 400- 
“909, width of dentomerite throush widest part nies . Ratio- - 
‘Yength prot: total length oz 2315 to T3 17; width prot:width deut 
32 2:1.8 to 1:2 in normally extended individuals. Protomerite 
subglobular to elongate, length twice the width. Slight constrict- 
jon, if any, at septum. Protomerite as wide or wider than deuto- } 
merite at the septum, -Deutomerite cylindrical, well rounded at 
posterior end. Endocyte transluscent. Nucleus visible in vivo, 
ellipsoidal, one spherical karyosome. 


‘cyst and spores unknown. 


Taken at Philadelphia and Wyncote, Pa. and Raleigh, N.C. 


This species was deacribed first py Leidy (*853: 2238). 
Leger (1892) 132) described : a “species, “Amphorella. poly- 
de ean, from the intestine of Polydesms complanatus (r.). He | 


inten for the s pecies a new genus, characterized by the pre- 


sence of a short circular cup-like protomerite. | 


A maximum while Leidy gives 9004'. 
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, Labbe (1899:20) united the A. polydesmi of Leger and 


am ydesmivirginiensis of Leidy as one species and because 


i ak vk o ws 
phorel La was ‘invalia, called ‘the genus Amphoroides and the 


hae. 


species AMphoroides polydesmi (néger). 


: But ‘the protomerite of G. polydesmivirginiensis does not 
a 
Cc oincide in shape with that of the genus A™phoroides, for it is 


‘aupglonose and pears no indication of a cup-like depression 
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oa 


hich is characteristic of the latter genus; therefore it must 


‘al 
sy of the genus Stenophora, viz: a) subglobose ppotomerite 


e placed elsewhere. ‘The three following factors coincide with 


b) relative Length of protomerite as compared with total length 


ce) solitary sporonts. The spores and the epimerite still remain 


‘4. 


bi Bee as 


undiscovered and ‘until they are ‘found the generic determination 


—— . 
“is, of course, not absolute. 
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ie ; | Crawley (1903a: 45-6) called the species G. polydesmi- 


fies irgini ens is $ (he iay) , 


put in a later paper (1903p: sao he tne) 


etatea it ina group of doubt fal forms, all of which, “however, 


ta 
ne placed in the genus Gregarina. 


Ellis (1913¢:2'74) erroneously attributes to Crawley 


e assignment of the apecten: “name 2 Anphoroides polydesmivirgin- 


i Ri. It is Ellis, “himself, 1913¢:274) who names the species 


‘Mitphoroides 3 polydesnivirginiensis (neiay) . “He offers no explan- 


aftion therefor. we 


For reasons given above, the species is now removed 
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nai ee standing Stenophora polydesmivirginiensis (Yeidy). 


Te ‘This is a well defined species, having been found and 


wn by Crawley in 1903 and ‘taken ‘from the host in which it 


Stenophora julipusilli (Teidy) Crawley 


Fig. 6. 
1853 Gregarina juli pusilli teiay 18533238 
€ 1863 Gregarina juli Lankester 1863:94. 
1899 Gregarina julipusilli- Labbe 1899335 
1903 Stenophora juli — : Crawley 1903a;51 


(1904 Stenophora iulipusilli Léger & Duboseq 1904:362 

i. Stenophora: ‘Sporonts solitary, elongate, rather stout. 
Max, length 200, , max. width not given. Retio--length protitotal 
is in adults; ratio wiath protiwidth deut 23 131.5. : 


, protomerite conical with a rather sharp apex, widest ‘pelow 
. 


median portion, ‘papilla with an apparent pore at anterior end, 


deep constriction at septum. Slightly broader than high. Deuto- 


mi m7 


merite irregularly cylindrical, four times as long as ‘proad, 


mn imes widest through middle, sometimes posterior to middle. 


cyte very dense ina dults. ‘Granules of protomerite different 


m those of deutomerite. Nucleus spherical and large, attain- 
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Hav: ta ts Intestine. | 
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ea Thia parasite was found and described by Leidy as 
eT 


bregerine juli pusilli. Both figures he gives appear to be those 


of dmsature specimens. (See fig. 5). From Leiay's data alone, I 


_shonta consider the species ier ta. 


«Ws 


‘Crawley (1903a: includes both G. juli pusilli ana 


mot 


» juli margineti with the classic Stenophora juli Frantzius under 


+ 
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_. a by 7 , 
= of the latter. That this determination was erroneous 


~e foe] ~ — - ——<—— - . . . = cee one — 
Crawley later discovered and (1903n:634-5) he sepatated the three 
a 


eH te | 


species. 
. __ "This species is easily separated from S. juli by the size 
of the protomerite. In S. juli the length of the protomer- 
ite, according to the figures given by SCmmeider (1875) 
ss makes up only about 6% of the total length. 17 S. juli-_ 
=; pusilli_ this proportion increases to 10% in the adults and 
15h. in the younz." _ 


Crawley 1903b:635. 


Stenophora julimarginati therefore stands as a separate 


wel: 11-definea species; the ‘species descrinea : as Gregarina juli 


pusilli ‘Leiay | was renamed by Crawley as Stenophora julipusilli 


° Crawley" Ss words concerning the confusion of names are 


as foll ows 
"There is a good deal of confusion regarding the gregarines 
occurring in the Diplopod family Julidae. These sregarines 
all bear a_certain amount of resemblance to one another, 
and it has been usual to relegate them all to the species 
Stenophora juli Frantzius. - - -The Julidee of this region 
are infected with certainly two and possibly three species 
of Stenophora, while the classic S. juli apparently does not 
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occur. Of these species, one is unquestionably the form 
scribed by Leidy (1853) as Gregarina julipusilli. As 
edicated by the specific name, Leidy considered its host 
a te. 0. Julus pusillus Say. According to Bollman (1887) this 
+ om: llipeds, correctly Julus minutus Brandt, does not occur 
n Pennsylvania, and it may be that Leidy was. mistaken in 
us $s identification. This matter is not, however, of any 
grant, importance, and the specific name of the gregar ine 
me must stand. Leidy spelled the specific name of the host 
- pusullus, whereas Say'’s memoir (1821) renders it pusillus, 
which spelling will be used for the name of the gregarine." 


q By t Leiay" s original spelling of the host name (1853; 238) 


an ae 26% = . 2 Fi 
pusil , is the correct one and the last remark of Crawley is 


mealled for. The correct name of the diplopod, according to 


tees (189s) is now Nemasoma minutum (Branat) . 
_ : 
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ee Since Leidy's description and figures are so inadequate 
ays 


_ his determination of the host possibly in error, there 


a 


vas $ no valid reason for Crawley’: s having retained the specific 


name julipusilli when he redescribea the species (1903p: 654-5) 


a Leger ‘& Duboseq mention (1904) s. iulipueilli (Leiay) 


oa 
rawley as a distinct species. 

i "notre facon de voir est adoptée par Crawley dans un 
second travail (1903p) et il restaure le Stenophora 
iulipusilli Crawley ---." |. ; ee 


oe 
- 
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In the specific diagnosis above Leidy’s description 


It is as follows: 


as excluded, 


"Gregarina Juli pusilli. White, transluscent, oval. 
Cephalic sac hexahedral, with the sides rounded or 
forming a double cone, base to base, with the upper 
apex subacute or truncated in younger individuals. 
Posterior sac robust, oval; granular contents, fine, 
transluscent; interior corpuscle, glopuler, trans-. 
parent ; “mucleus transparent, without nucleolus. wole 
length from the 131500th in. to the 1.275th in. Breadth 
of largest the 1.500th in, Diameter of head of largest 
1.1500th in. Hab. Int. Julus pusillus., mtb 1 
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_Stenozhors juli (Frantzius) Schneider 
_ i < Figs. 7 and 8. 

Frantzius 1848:195 
1 Gregarina juli Diesing 1851:;15 
| Gregarina juli Lankester 1863:94 
i 1875 Stenocephalus juli Schneider 1875:584-5 
1880 Gregarina paradoxa Gabriel  1880:371. 
_-:1899 Stenophora juli. Labbe 1899:15 

; (1903 Stenophora juli Crawley 1903a:;51 

1904 peseore juli Leger. & Duboscq 1904:363-8 


_ Stenophora: Sporonts solitary, Blongate. Dimensions 


given. Ratio--Length prot: total leneth :: 1:20 (Avprox.) 3 width: 


Al 


a | Se sdeut $3 1:2. Prptomerite small, cylindrical at base, 


little wider than high, a small papilla 


‘7 an ‘pe ri 
sharply conical above, 
- 2 


slightly 


with an apparent pore at apex. Deutomerite elongate, 


* in anterior third than elsewhere, tapering gradually to an 


Ries ct plunt cone. - Endocyte yellow to orange. Nucleus spherical, 


diameter half that of the deutomerite at its widest portion, con- 
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taining one large karyosome. 


Bick fehtece vy simple rupture. Spores fusiform with equatorial 


- * Roscoff, France. _ 
: Julus sabulosus i. ); Julus fallax Meinert (Julus terrestris) 


Habit att Intestine. 


-Stenophora juli has been the source of more confusion | 
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and of greater discussion than any other gregarine parasitic in 


is Jat —« 


eae iecnetediee. <napene oar 


————— as 


sohtanthe (euieataert) tlat aod 
of ine T .anit 


ROLSAPHE autastnave tite anthetog® 88 
TEsfast tae Hint ecto f 
POSFABI -rostnoyvend i fet Ten) 
RaBRASAVEL rob orrtok fiot ent none te 
IvBsOeks = fatwa exofariog arkiees® 08! 
arsoorr acttrad __fIat etortqoras® Of 
fAseFOCk 8 valwew Trot 


C-RAEShOOL porotnd & wsnok Pint atortzorret& 
enrotarcent® eteidets vantifoe af data trrotcons® 
Donte s(.xowrra) O%2¢ 22 dtanet Laceseceur, ‘tiprel--ohd alka 0 9% 
BE elie h eakon acs (Time athromotgyd .03f ty tuohseeniw 
‘{{tqaq (ferme « cyte aad? vehiw -eIttil .svota teotngo 


vitta tle .staynofe sttremotial .xeqs ta e1cg treTATge rs 


t_) 
e 


m ot vIfanher, ackiacn?  ,siactwoelo oeft tutes soltetra sb 
fro) tertce ecrefor .anraro oft woLfoy etyoobrd 29609 gear et tee 
-7o% (roltYog saohhy atl 42 atremotrab eft to tadtt Vine 

. ompR ONttEN egret ong 5 


frinxotanoa ctiw eriotiact assod® .etviqes sfhintea yo soa 49 


aes ci tte 
. (9 steonwr9+ eft) grantoM xaflat antet - z(t) aneotisne. ar ey 


a 
| a vonttoagnd & 
<- i ate 
vtoladtroo attom %4 sontor aft mood set 27 wrortions 3B 
. Fae | iy am ty 
rl otttasnarg Sorter, nsart 30 eee nett sotanvoe th tn 


to vae£ ott Hae seoktqtsoesh .satoros cos. edt. rr ehor gif i 


2 me ny. 
fetal fel aged avattomy sat faae ont ud aLontrn ott: , 
i ' wy ’ ee inpre* OF 1”) Lage i : 


I : vata  Nerte e " tobe - et Se re Tee 
z wy? tre er | a) 


&5 
‘s to place a number of different parasites in this same gro1 


and to re egard. them all as St enophora guli. 


we es mas - 
mre st Frantzius' peautiful drawings are accompanied by no 
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¢ dese: ption beyond the statement that the parasite was found in . 


” Diesing called the parasite Gregarina juli Frantzius. 


Hie deseription is as follows: 
i “"Proposcis ? . Receptaculum capitellatum acutum previssim- 
um. Corpus longum fusiforme. Hab. Julus terrestris.--" 


Lankester (1863394) relegated to this species the fol~- 
. larvata Totay, ‘all of which belong elsewhere, the last two 


Schneider ‘ppiieasaalbil described a species as Steno- 


2alus aael from the intestine of Julus sabulosus and what he 


85 a Gregarina juli marginati. His words are these: 
: "Sette espéce est commune et me paratt etre identique a 
ss celle ddcrite par Leidy sous le nom de Gregarina juli 
_-marginati. Dans ce cas, elle serait probablement répandue 
— chez_les. differentes espéces an. genre Julus, puisquiton _ 
la connfitrait. dé ja chez. trois a®entre pias, -.< -. 
__B'espece est légérment. polymorphe; elle est tant6t tres- 
allongée et relativement étroite, tantdt remarquablement 
massive; mais son protomerite ‘demenre toujours identique 
a lui-méme et suffit amplement au diagnostic." 


Scmeiaer ov overlooked the color factor in correlating the two 
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hite." Schneider's Stenocaphalus juli has the endocyte colored 
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Siids ie proportions of his species agree perfectly with those 


city's species. The protomerites of the two species are $s 


the apex. ‘The papilla in Leidy*s species is large and flattened 
Fae a the apparent pore is widest at the apex, narrowing as it 
iigroechis * the endocyte ; in Schneider's figure the papilla is 
smaller, “more conical, either sharp or blunt at the end and 


Seiad in the middle, broadening at the base next the endocyte. 
‘i o Wile the two species are obviously closely related,I 
am of the opinion that they are not identical. Crawley (19030: 


a). 


634) says "the classic Stenophora juli apparently does not occur" 


aaa Uiited States and to date, 1915, it has not been described 
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+ rom this country. 


If Schneider had given a set of dimensions for his 


prot tomerites. 

| Leiay*s etbgertcn juli marginati is thus seen to be 
ais stinct from Scmeider's S. juli ‘and stands to aay as - Stenophora 
arve ata, ‘(Leiay) ‘Ellis. : | reine ay pity, 


24 1880, Gabriel (p. ob mentioned a species which 
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1 calls Gregarina paradoxa and says it is identical with G. juli 
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tz.) Schn. Neither description nor drawings accompany this 


statement and the reason for giving the species a new name, if 
tt ve s. juli, is not apparent. 


Lave (1899:15) unites under the name S. juli (Prantz.) 
th the following: 


1848 Gregarina juli Frantzius 

1875 Stenocephalus juli Schneider 

1851 Gregarina larvata Leidy 

1853 Gregarina juli marginati Leidy 
1880 Gregarina paradoxa Gabriel 


Why Labbe regards them all as synonymous, he does not 


state. They appear to be alixe only in that they are all parasites 
2 isa eee 
the same Giplopod, Julus. With the exclusion of the tast three 


ae stands as containing the original G. juli Frantz. and 


rs juli sch. The ratios obtained from figures given 
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7 Frantzius and s°hneider are almost identical. Neither author 


‘i 
1 on 
a. 
&: _ any iaetbiens,. so “the ‘animals may agree not at all in 


act al size. The character of the endoplasm, its granular content 


_ 


and o olor, may aifter considerably. 

ae on Léger. and Duboseq give a detailed account of the 
various species which have been confused in the literature. For 
, entire quotation, see under the heading Stenophora larvata 
(Leiay) Ellis. 


From a lack of positive evidence to the contrary, the 
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stand as a single species, now called Stenophora juli (Prantzius) 
; ; I a ; ~* « o~ 
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-? ‘The animal which they described differs greatly from the 


classic Ss: juli in shape of all its parts, in its ppoportions, the 
oe ‘ en : “ PY . J on " : 
“density of its endoplasm, and in the shape of its nucleus (!). 


I detailed consideration of these factors is taken up under 


-“Stenophora dauphinia. 
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Stenophora dauphinia Watson 
Fig. 9. 


1904 Stenophora juli Léger & Duboseq 1904:363-8 
1915 iy ie pa dauphinia Watson a 


Niteenihaees Sporonts solitary, elongate. Total length 
250-300 . Width 19, ‘ Ratio-~length prot:total length ::1210;— 
wi th prot:width deut :: 1:0.9. Protomerite dilated in posterior 


ty ee — from ont Ape by a deep — con- 


s of the protomerite. Width nearly the same throughout and 
ending in a blunt rounded posterior extremity. Eydocyte not 
descrived. Nucleus ellipsoidal, 1.7 times as long as wide. 
Oysts spherical, 250, in diameter. “Spores regularly ovoidal, 


episporey present. Equatorial line on spores. 
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at Turin, Italy and in Dauphine, France. 


Hosts st Julus mediterraneus, Latzel (Schizophyllun mediterraneum 
a 


Lat: 2); Tutus poleti Cc. Koch (Julus londinensis Mein.) ; 


’ 


Lie Max ‘Mein. (Julus alpipes Q, Koch.) 
. a bs ci 3 ‘ae > @ 
et. The authors described a parasite found in the sane 


Julus 


host as that upon which Schneider based his opservations in his 


‘discovery of Gregarina juli (Frantzius). The species named by 


a chneider as the host, of his parasites was Julus terrestris 


Ni 
(Linnaeus) Porat but Léger and Duboseq observed that this species 


oes not occur in France (1904:363). 
, "Nous décrirons é'anord Stenophora iuli (Frantzius) 
Schneider, qui nous a fourni de bons documents pour 1° 
étude. (On. développment des Sténophorides, et dont il importe 
de préciser la diagnose. Nous entendons par s“enophora 
inli (Frantz.) Schn. le parasite de Schziphyltum. sabu- 
losum L. qui correspond 4 la description de $ hneider. 
Cet auteur trouvait aussi Stenophora ivli dans Tulus | 
terrestris, Mais Tulus terrestris L. n*’est pas une determin 
ation.. ‘Depuis un siecle, _les anatomistes appellent de. ce. 
nom tous les Iules qui sont de coleur noire, et le 
veritable Iulus terrestris (Linnd) Porat ne parait pas 
exister en France. - - - Et en effet, nous voyons dans un 
certain nombre d*Iules une Gregarine bin@ voisine du 
parasite de Schizophyllum sabulosum LL. Citons notamment 
parmi les hOtes de Stenophora iuli, Schizophyllum medi- 
terraneum Latz. de la Tourraine, Iulus londinensis Mein. 
de la Tourraine, Iulus albipes C.K. du Dauphine." 


These authors pase their observations on the para- 


sites found. chiefly in Julus azbipes. In Julus sabulosus the 
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gregarine attains a length of 459, ; in J. fallax Mein. ana J. 


oleti C. a of 500, « Besides the “elongate form, they mention 
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a globular form nearly as wide as long, and reaching 150, i in . lengt : 
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lo not illustrate this form. The elongate sporont, only, is 
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figured. The authors do not describe the shape of the various 


‘ wee \ 


parts and make no comparison of their form with the classic 8. 
: a 
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juli. basing their identification rather on a similarity of hosts 
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than of parasites. 


_ and ae given by — and Duboscq 


Ha. % L&D. 
saosin saeco bd 450 max. 
1:20 
1:2 


Apex papallate, Apex papillate with 

with pseudo-canal, pseudo-canal, lower part 

lower part cylindr. broader than upper and 

upper part broadly separated from above by a 

conical, no constr. deep circular constrict- 

in protomerite ion. Deep constr. at. 
septum... 


Shape deutomerite Irregularly cylin- Regularly cylindrical, 
Bes. drical, tapering . of approx. same width 

from anterior third throughout, tapering 

to a sharp but slichtly at post. tip. 

rather broad cone. Stightly narrower than 

Twice as wide at protomerite. 

shoulder as protom. 

SPherical. One large Ellipsoidal (1:1.7) 

karyosome. with one large karyo- 

some. 


Sh sing | in figure: 
: Prot: Dark Very light 
Deut: Dark Dark 


The proportions of the pody-dimensions, the shape of the two pro- 


tomerites and the shape of the two nuclei indicate at a glance 


that 1 more than ‘one species is under consideration ana the species 
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described by Léger and Duboscq should be renamed. I therefore 


Stenophora spiroboli (Crawley) Ellis 
Fig. 10. 


1903 Stenophora spiroboli Cfawley 1903a;51 
1903 Cnemidospora spiroboli Crawley 1903n:638-9 
1913 Stenophora spiroboli Ellis 1913¢:3286 


 Stenapheras Sporonts solitary, elongate. Max. length 

1000 igs 3 width not given. ee prot; total length 3: 1:32; 
“wiatn protiwidth deut ee Lf. 5, Protomerite small, rounded at } 

, 
“anterior | end, one- -~thira as high as wide. Septum concave upward, 
“thus § forming a ‘protomerite in the shape of a double convex lens. 
a) 
“No constriction at the septum; perfectly smooth contour throughout 
‘from end to end. Deutomerite elongate cylindrical, proadest just 
‘pelow septum onde it attains 13 times the maximum width of the 


me - ‘ - « « F. a ps 
pr -otomerite. -Stightly wider in anterior third than elsewhere, 
ne 
tapering slightly and terminating bluntly. Endocyte opaque in 
both protomerite and deutomerite. Nucleus undescribed, not 


visible in vivo. 


Cysts spherical, 350-500, in diam. with thick epicvst. Dehiscence 


by rupture, ‘spores fusiform 12} x Tb G 
Taken at Raleigh, N.C. 
Host: SPirobolus sp. 


Hepitat: Intestine (2). 
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Crawley first described this species as Stenophora 


7. 
‘ve 

poli transferring it later to the genus Cnemidospora when 
‘i 
aa 
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= 
the cyst ana spores had ‘peen examined, probably because of the 


. 


ter of the spore- integument. The genus Cnemidospora SChn, 


1 ens4as-7) is diagnosed thus: 

= | 

-Protomerite subslobular, divided into two parts, the upper 
"greenish gray, the lower yellow to brown; deutomerite elon 
gate, ¢ylindrical, spores ellipsoidal (nearly spherical) 
ao with a thick integument. No sporeducts in cyst. | 

ee ‘ - i) ae , - . — . —— @ 

‘The species in question does not coincide with the characters of 


the genus Cnemidospora. Neither the coloration of the protomerite 
TF ' . 


nor the shape of the spores fits the generic description. 


Ellis has replaced the species in the originally assigned 


genus, where it undoubtedly belongs because of the form and color 


ation of the sporonts the character of the cyst-dehiscence and. 


‘the shape of the spores. 


Stenophora fontaria (Crawley) Watson 
Figs. 11 and 12. 


1903 Amphoroides fontariae Crawley 1903a:53 

1913 Apphoroides fontariae Ellis 1913¢: 274 

1915 stenophora fonteria Watson 
Pei aion » Sporonts solitary, eyntsat.- Max. length 
» width not given. Ratio--length prot: total length b: 134 
to 1:5.5 3 width prot:#idth deut ::1:1.5 to 1:2. Protomerite 
supglovose, 1 widest in posterior two-thirds, ‘tapering to a blunt 


Deep constriction at septum. Dentomerite elongate ovoidal 


terminating pluntly. Endocyte nearly transparent in ‘protomerite, 
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— in deutomerite. Nucleus not always visible in vivo, 


“94 
Z r bons 
oy eis and ¢ spores unimown. 


Taken at Wncote, Pa., Raleigh, N.C., and at East F@lls Church, Va. 
" 


5: Polydesms sp. and Fontaria, sD. 


ot} 


solitary ovoidal sporonts having a protomerite short, compressed 
— 
ii 


Sha orateri form, ana macros rhombus- shaped (seen in one plane) | 
ee. rate a 
and 1 biconical, with put one integument. 


Léger and Duboseq (1904:375) compared one of their 


ee with the species in question. Their remarks are: 
.. "Stenophora chordeume nous paréit, par sa forme, une — 
; espece trés voisine de la Gregarine des Polydesmus et 
_ Fontaria des Etais-Unis, signalde par Crawley (1903) 
sous le nom a*Amphoroiides fontariae. Les figures qu‘en 
donne cet auteur dans. sa Pl. I fig. 12,.15, 14 nous 
portent a croire, d'apres les caracterés de 1° edpimdrite, 
qu'il s*agit plutdt d'un Stenophora que da’un Amphoroides. 
1 est d*ailleurs impossible de se prononcer aves. certi- 
tude sur ce point, car. Crawley. ne nous fait pas connaitre 
les sporocystes de sa Gregarine, et on sait que, outre la 
forme de l'epimérite, celle des sporocystes distingue 
nettement les Amphoroides des Stenophora; dans Amphoroldes, 
ils sont biconiques; chez Stenophora, ils sont ovoides.". 


Thus the basis for the original inclusion of the specie 


in the eee Re etencttes is not that of spore-characteristics 
and until the spores. are “known the generic position of the species 
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not be absolute. The shape of the protomerite of the species 


San eo gid ap ; rie =r a" nx ‘aodien ‘ stale 
under question is, however, very unlike that of the type species 


of this genus, A. polydesmi Léger, and ‘hence the species cannot 


consistently be left in this genus. Its logical position seems to 
be with the Sf enophoridae necause of elimination from any other 
genus rather than from any positive character, and I should desiz- 
3 ? a ¥ » 
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nate it Stenophora fontaria (Crawley). 


Stenophora brdlemanni Lever & Duboseq 
Fig. 13. 


1903 Stenophora Brélemanni Leger & Duboseq 1903b3339-40 
@temophora: This gregarine is small, from 40-544, ~ 
long and is compressed laterally, especially in the enterior 
pert. It lives within the cell of the host during the greater 
gare of its life-cycle. The  d6tder intracellular individuals 


are subspherical and occupy a cavity larger than that occupied 
F vin 
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by the younger ones, which is formed by the greater destruction 
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and compression of surrounding cells. The protomerite is in- 
all 


vaginatead into the anterior end of the deutomerite like a cork 
into the neck of a bottle. When the animal leaves the epithelium 
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the protomerite still retains its invaginated position. The pro- 
tomerite in profile is cylindrical, rather flattened at the top, 


and when seen from the front it is as broad as high, widest 
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anterior to the middle and possesses at the summit a small plate 
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een seen in profile ‘is much larger at its posterior 


pees os: 


end than elsewhere, ive. the animal is compressed chiefly in ‘the 


anterior half. A front view shows a deutomerite as broad as it 
is high. The nucleus is large, spherical or slightly ovoidal 
‘and contains one large karyosome. The parasite is characterised 
y 

then by its compression, the invagination of its protomerite 
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ar nd by its inter- or “dntra- cellular Location (the authors are 


Y ial sure which). 


ken in Provence, France, and on the island of Corsica. 
. . 
Hosts: ‘Blaniulus hirsutus Brol., Brachyiulus superns Latzel, 


a - ~ ’ : : : P 
Brachyiulus pusillus lusitanus Verh. 
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Habitat: Intestine. 


Stenophora nematoides Leger & Duboscq 
Figs. 14 and 15. 


1903 Stenovhora nematoides Léger & Duboseq  1903b3335-7 


j ad =~. ~ “~~ o>) = - + = P os 
Stenophora; Sporonts solitary, elongate. Average 
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length 1704 , max. length 300 « . Width not given. Ratio--length 
Protrtotal length :: 1:10; width prot:widath deut :: 1:3. Proto- 
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ite ‘cylindrical, i. anterior to septum. 


or halt, o&; above this point considerably dilated, 
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iall y in posterior portion. Posterior half or two-thirds 


- ‘, @. part pelow constriction, cylindrical, 


moor ge 


ding in a broadly rounded or - somewhat truncate extremity. 


| dontonertte ‘nematoid in shape, long, slender, cylindrical 


often slightly curved and with a body as much as seventeen times 


uke « I 


s long as. the protomerite (170, :10,, ) y and not more dapaeie 


ng 


wide throughout. Endocyte granules fine, homogeneous except in 


. A 


terior ‘ena. of protomerite where deeply staining “chromatic 


ata. are accumulated. Nucleus large and ovoidal, the long 


xis parallel to the long axis of the body. One large karyosome. 


— a large subglobular hyaline body. 
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ty: st and spores not known. 


ken at Bastia, Corsica. 
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bois Strongylosoma italicum Latzel. 
| 
Habitat: Intestine. 


The authors*® conclusion concerning this species is 


follows: 
"Bien que mous ne consajions pas l'évolution compléte de 
cette Gregarine, nous avons la conviction qu "il sfagit 
a*une espéce voisine du Stenophora iuli, car a part la 
forme génerale ndmatoide qui est ici trés caractdéristique 
de Ll*espece, toutes le autres particularities structur- _ 
ales (forme du protomérite, caractére du noyeau, présence 
de grains chromatoldes accumules surtout dans le pro- 
tomérite, etc.) se retrouvent aussi chez les autres. 
especes au. genre Stenophora, lequel d‘ailleurs est. 
special aux Diplopodes.”" PT ws . jaa: 
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Stenophora varians Leger & Duboscq 
Figs. 16 and 17. 
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- ‘1908 Stenophora varians Leger & Imboseq 19030:337-9 


; : EY - 
. Stenophora: Sporonts solitary, dimorphic, elongate 
= 7 4 s 


globular. The elongate forms cylindrical or slightly com- 


pressed, slightly attenuate at poth extremities, attaining a 


_ length of 2504 . Width not stated. Ratio--length prot: 


Stal length :: 1:6 to 1:7; ratio width prot:wiath deut :: 1:1. 


omerite eylindro-conical, 1j times as long as wide, its summit 


depressed, with an apparent pore. - Gonstriction at septum. Deuto- 


merite just pelow septum a little narrower than protomerite a 


short distance above. Deutomerite irregularly cylindrical, 


a a“ - — ~~ - - - — - - : 
slightly curved in adults, truncate or broadly rounded behind. 


a | ree 5 eA 
Nucleus spherical with a large karyosome. Endocyte or protomer- 


ite consisting of large deeply staining bodies, of deutomerite 


-non-staining bodies with a few scattered chromatic hodies. 


“The glowular sporonts more rare than the elongate 
; but coexisting with the latter. Max. length 55-40). . Deuto- 


merite large, globular, - protomerite cylindro-conicao and shorter 


Sen tn the elongate forms. A small papilla at anterior end. _ 


ir 
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eerie shows same ae reaction and the nucleus is 


it 
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Taken at Ajaccio, ‘Corsica. 


_ 
t 8 Schizophyllum corsicum Brol. 


y larger, with a much larger ‘kearyosome. 


Hos 


tat: Intestine. 
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‘sujet de interprétation de ces denx formes de Stenophora 
eianns: un meme hote, on peut 


ettre plusieurs hypathdaes: 
ed oo la. forme globuleuse, en raison’fe sa petite taille 
4 r 


presente un _stade tres jeune de la Gregarine; ou elle 
| ‘repréesente une espece. distincte de la Forme allongée; ou 
e: bien. enflin il s*agit d*un dimorphism sexual dans des in- 
Aividus d'une seule et méme espéce. Nous nous rattachons. 
 @tautant plus volontiers A cette derniére hypothese que 1° 
on observe a8Sez souvent de jeunes. formes allongees de 
eee ‘bien inferieur & celui des formes globuleuses." 
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ne great aifference in maximum lengths recorded of the elongate 
wa and the globular (404) forms of this species, would 


ardly indicate that the latter is mature, The immature speci- 
al e.. 


mens of most species of gregarines are more or less globular, 


pete aeeper, ‘have a protomerite which changes but little in 


shape as maturity approaches, ‘end possess nuclei much larger in 
roportion than the adults, and often of a different shape from 


t of the adults. I have often seen these globular individuals 


While sexual dimorphism is a factor to be looked for 


emong obianitine it has never been definitely proven for a single 


spec ies. tere rey be a difference in sexes among the sporonts 
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of so slight morphological significance as to have been generally 
‘ # ’ 


ee and it —— be # seatens was all. or most i 


/ 
Stenophora producta Leger and Duboscq 
Fig. 18. 


1903 Stenophora juli | Léger & Duboseq 1903b:315 
1904 Stenophora producta Léger & DIuposceq 1904:3'75-7 


Stenophora: Sporonts solitary, very elongate. ini 
onts 1000 long, width not given. Ratio--length peote tered. 
“length $3 1:20; ratio width prot: width dent t: 1:22. Protomerite 


ee slightly flattened top and bottom, sometimes slightly 


ns nvaginated at the deutomerite. At apex a small papilla with an 


i - 
ft apparent pore. Neutomerite very long, cylindrical, proadly 


a 


rounded pehina. Endocyte of protomerite finely granular, stain- 


ing deeper than the deutomerite. The nucleus ellipsoidal, with 
>, SF ey eee yt fr, Oe gee 
one large karyosome. “An inverted xiphoid cone rounded at the 


sumnit, projecting from the septum downward into the deutomerite 
Bie 


and consisting of homogeneous protoplasm staining deeper than that 
of the deutomerite. Probably consisting of a nutrient substance | 
 ligeunian by the protomerite and filtered through the septum, 
a ‘ve eventually diffused throughout. the deutomerite. Epimerite 

| small simple knob. | nS | te ernie 
oysts spherical, size not given. SPores ce 
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ken at Corte, Corsica. 
— varius Fabricus (Parajulus varius Fab.). 
biter: Intestine. 


‘aha “The réason for the confusion of names mentioned above 


} in the following quotation from Leger and Duboscq (1904: 


"Nous avons déja signalé la presence de cette Grégarine dans 
L*intestin de Pachyiulus varius Fab. de la corse (1903) 
: et nous l'avons tout d'abord confondue avec Stenophora 
dui, ne l'ayant observde a cette dépoque que Sfr le wiv- 
ant. Depuis, une. etude plus approfondia sur des preépar- 
ations colordes nous a convaincu qu ‘il s’agit d'une espece” 
ss morphologiquement aifferdénte de Stenophora inli (Frantzins) 
aes Sémneider et nous la distinguerons de cette derniere | 
a sous ae nom de Stenophora producta n. 8Pp.- - = 
_ + WNous n'avons pas remarque de ligne equatoriale a la sur= 
a > face des sporocystes de Stenophora producta, ce qui dis- 
. \ ‘ 
tingue encore cette espece de Stenophora iuli.” 


Stenophora aculeata Léger & Duboseq 
Figs. 19 and 20. 


1904 Stenophora aculeata Léger & Duboseq 1904:368-70 


Stenophora: Sporonts solitary, elongate. Max. ‘Length 


3 width not given. Ratio--length prot:total length i: 1:4 


0X») » width prot:width deut :: 1:1.5. Protomerite subglobu- 


a short cylindrical portion at base, somewhat dilated in 


middle, terminating in a small delicate elongate papilla 1 to 2 


lor os conspicuous constriction at septum. Dentomerite cylin- 


arical, broadly rounded. pehind. The endocyte of the deutomerite 


oy 


wit] th hn protoplasmic granules smaller than those of the protomerite 


and less deeply staining. Nucleus very — ‘subspherical, in 
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a liameter: two-thirds ‘to seven-cighths the width of the deutomerite, 
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BE apseee nt imown. 
Taken in Dauphine, France. 
Host: Craspedosoma rawlinsii simile Verh. 
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Habitat: Intestine. 


; Stenophora polyxeni Léger & Dmbposcq 
1900 Stenophora polyxeni | Léger & Dubo seq 1900:1566-3 
1903 Stenophora polyxeni Léger & Duboscq 1903a:xciii 
1904 Stenophora polyxeni Léger & Duboscq 1904:370-1. 
. aa Stenophora: Sporonts solitary, obese. Average length 
0,, « Width not given. Ratio--length prot: total length 3: 1:10; 
whath prot: width deut 33 2:2 (aporox.). Protomerite very small, 
Mdiggherical or somewnat flattened. No apparent pore in anterior 
end, as in many Stenophoridae. -Protomerite twice as wide as high. 


Widest at or just above base. Slight constriction at septum. 

- ipaes 

Deutomerite elongate ovoidal in young and sac-shaped in older 
‘sy ronts. Endocyte fairly homogeneous. N’cleus spherical, half 


the width of deutomerite, with a large karyosome. 


a} 
ee 


Cyst and spores not knom. 
Taken at Grenoble, France. 
Host: Polyxenus lagurus (Linn.) Latreille. 


Habitat: Intestine. 
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Stenophora silene Leger & Duboseq 
Figs. 22 and 23, 


1904 Stenophora silene Leger & Duboseq 1904:371-2 
Stenophora: Sporonts solitary, dimorphic, an elongate 


‘and a globular form. The elongate form 1A in max. length, 


width not given. Ratio--length prot:total length :: 1:10; wiath 


raha ; . _-— = * x . . - << 
Pp prerese est $$ 1:1. Protomerite cylindrical, slightly dilated 
top and ‘pottom, nearly flattened at top, an apparent pore at 


apex. Gonstriction at septum. Dentomerite cylindrical, gradually 
4 


tapering toward posterior end, this end truncate. Endocyte of 


protomerite with large achromatic podies, of dentomerite very 
- i ahh rig oe BOS, hes on By 
finely granular and deeply-staining. Nucleus large, half the 


maximnm width of deutomerite, ovoidal, its longitudinal axis 


parallel to that of the ody, containing one large karyosome. 


The globose form 55-60 in max. length. Wath not 
given. Ratio--length prot) total length :: 1:65 width protiwidth 
) dent 33 1:2.3. ‘Protomerite similar to that of elongate form, 


—_ 
t containing finely erenntar endoplasm as deeply staining as 


that of ‘deutomerite. ‘Dentomerite proadly ovoidal, widest pelow 


; ot 
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center. ‘Nucleus less ellipsoidal ‘than in elongate form. 


of oie se 
Cyst and spores not known. 
ee a ; 

a a einer 
Taken in Dauphine, France. 


He bes Lysiopetalun foetisissimum Savi. 
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labitat: ‘Imtestine. 
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"Howard Crawley (1903a) a signaldé dans bysiopetalum lact- 
: avium des Etas-Unis deux espéces de G egarines: 1 une 
s qu'il nonme Gregarina Calverti. dont la forme générale et 
la taille sont si différentes de celles de la préecddente 
que l'on ne peut établir de confusion; 1l*autre espece 
est rapportee. au Stenophora tu11...T1 est possible que 
@elle-ci soit identique a notre Stenophora silene, mais 
on ne. peut l*affirmer, car Crawley ne donne pas de dimen- 
sions de son Stenophora.® (Léger & Duboseq 1904:372). 


stenophora silene is not the species descriped by 


Crawley (1908e:5 51; 19030:634-5) as Stenophora juli. oFar ley" S 


species attains a ‘length of 400. , S. silene of onlv 100 A The 


protomerite of Ss. juli is “‘proadly conical, 1.4 times as wide as 


high; of S. silene cylindrical, flattened at the apical end. 


Crawley's Gregarina Calverti is still another species, now called 
Amphoroides calverti. 
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) ol Whether or not there is an actual dimorphism in the 


Stenophoriaae is a problem still far from settled. The finding of 
elongate and globose forms in the same species and the aifference 
| 
in staining reactions can, I think, nardly pe considered sexual 
: unless the two sporonts are of somewhere nearly the 
size. In S. silene, the difference in length of the two is 
. The difference in lengths of the elongate and globular : 
Rivents is not to be accounted for by a mere shortening of the 
poay, for the staining reaction and shape of the nucleus differs 
as well. The nucleus of the globular form is less ellipsoidal. 
than that of ‘the elongate form. In all Stenophoridae I have 


observed, the young ‘trophozoites and younger ‘sporonts have not 
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a atte inea that elongation of the nucleus which is character- 


{atic of the adults, ‘and a gradual transition can be observed 


chy 
the same ‘series of sections from a “svherical to sub-sphericel 


int 

ad finally to. ‘the elongate ellipsoidal nucleus of the adult 
’ ye < 

sporonts. tr all the gregarined I have studied, the young 
glovalar trophozoites contain less protoplasm and stain more 


readily and ‘deeper ‘than the adults. 


— 
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If globular and elongate specimens of approximately 
a length can pe eeseeeet or, at least, with protomerites 
of the s same approximate size, ana a young cyst show to contain 
s eaatviauels with different staining reactions and aifferently 


ieee nuclei, then there will be sufficient data to make a 


nophoridae. “This has not yet been reported and there is too 
at a discrepancy in size of the elongate and glopose forms to 
werent callongz then sexually unlike ana the phenomenon sexual 
aémorphism. 


Stenophora chordeume Léger & Duboscq 
Figs. 24 and 25. 


1904 Stenophora chordeume Lézer & Dubosceq 1904;3'72-5 
Stenophora: Two forms descrinea for the eplerenk es 

The elongate seg long, width not given. Ratio--length prot: 
total length :: 1:7.5; width protrwiath deut :: 1:2. Protomerite. 
= early twice as wae. as high, widest along central. ‘portion, “ 


tenea above, with papilla end. an . apparent pore at apex. A 
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nspicuous constriction at septum. Deutomerite an elongated 


eds 2 

og 

eT a ae . 
. os 


gular ly-shaped sac widest pelow the middle and tapering 
rapidly to a point. Endocyte of protomerite clear, containing 


trey trent wean Endocyte of deutomerite homo- 


= 


The globular form with maximum length of 100. . 


b a ; A ‘ 4 . 
Hath not given. Ratio--length prot;total length :: 1:5; width 


aa 


?p rots width deut $:.1:2.5. Protomerite same shape as in elongate 


fo wm except that the constriction at the septum is deeper and the 


Pp rotomerite sometimes partially invaginated into anterior end of 


fentonerite. Deutomerite ellipsoidal and nearly spherical. E“do- 


Habitet: ts Intestine. | 
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Concerning the long chromatic filaments in the deuto- 


merite, the authors say (1904574) s 
"Sur la signification ae ces singuliéres formations, ou ne 
peut qu*émettre des hypothéses: ou bien ce sont des pro- _ 
ductions parasitaires, ce qui nous parait. peu probable, . 

car toutes les formes globuleuses en montrent 4 1l*ex-_ 
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usion des formes allong gées, ou bien ce sont des pro- 
te. derivés de l'activite cellulaire. Tout en nous 


ae gxorions. dire si ces. crotethe sPennent naissance dans 
le eytoplasme comme substances de réserve ou de dechet 

_ comparables aux cristalloides aéja signales chez certaines 
 @rdgarines, ou bien s*ils dérivent de 1a chromatine nuc- 
dare. Dans tout les cas, nous ne crpyons pas devoir les 
- cansiddrer comme des éléments chromatiques ou chromatides, 
i  destinds = @ jouer un rdle important dans les phénomenes 
 sexuels et nous les regardons plut6t comme des produits 
enemies." 


As heretofore, the size of the two dimorphants is 


The deutomerite of the smaller contains msny 


tone chromate filaments. At the same time, the deutomerite of 


.. 3 
the elongate form is not devoid of scattered chromatin, “which may 
“sa 

pe t} e broken remnants ‘of threads in a younger stage. Only two 


on 


Btptopeas were parasitised, one 


aed = > 


q "ren fermait beaucoup de parasites, l*autre, au contraire, 
_trés peu.* 


t is posstnie, from the limited material at hand, that still 


ey... a. 
onger and more mature elongate forms may exist and pring up the 


:* "Stenophora chordeume nous parait, par sa forme, une _ 
espéce trés voisine de la Grégarine des P°lyaesnms et 
i Menteria des Etats-Unis, signaleé par Crawley. (1903a) sous 
sae nom &* Amphoroides. fontariae. Les figures qu'en donne 
cet auteur dans sa Pl. I fig. 12, 13, 14 nous portent a. 
croire, d’apres les curacteres de i'épimérite, qu'il s'agit 
plutot d'un Stenophora que d'un Amphoroides. I1 est 
 @*ailleurs impossible de se prononcer avec certitude sur 
ce point, car Crawley ne nous fait pas connaitres les 
sporocystes de sa Grégarine, et on sait que, outre la 
forme de 1'épimerite, celle des sporocystes distingue 
_-—s nettement les Amphoroides des Stenophora; dans Amphoroides 
ils sont biconiques; chez Stenophora, ils sont ivooides." 
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From the data given, then, it is impossible to state 


wi rh certitude that the species are or are not the same. Dimen- 


as 


: ol 


rit 
lisas nm | correspond closely. I have not included Crawley’s species 
are 


her e ‘pecause of differences in shape of the sporonts put have 


7 v7 


bait as a distinct species and placed it among the Stenophor- 


Stenophora corsica Léger & ‘Duboseq 


1903 Stenophora corsica | | Léger & Duboscq 1903n:314 


‘No description or figure is given for this species. 
‘It is. merely ‘mentioned as a 1 parasite found in Graspedosoma Légeri 
Brol. at Vizzanova, on the island of Corsica. 


“Stenophora robusta Ellis 
Fig. 26. 


1912 Stenophora robusta — Ellis 1912n:8-10 
Stenophora: Sporonts solitary, relatively short and 
Bias. Average length = 3; minimum 140, ; hhaximun 180. . Width 
e average. Ratio--length prot: total length 3! 1:8; width — 
t: 1:2. 5. Protomerite small, dome-shaped or 
Slight concavity in apical portion, widest at junction 
vith tensed te. ‘No constriction at septum. Deutomerite proad y 
ee ssiiss siden in center, slightly rounded behind. “Endo- 


cyte fairly clear in all parts put especially so in protomerite. 


Nucleus spherical, faintly visible or obscured in vivo. One or 
more karyosomes. 


Cyst and spores not know. 
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Taken at Boulder, Colo. 
Hoste: Pavajutos venustus Wood; Orthomorpha gracilis (Koch) ; 
Orthomorpha sp. 
Habitat: Intestine. 

Stenophora cockerellae Ellis 

Fig. 27. 

oP 1912 Stenophora cockerellae Ellis 1912a:681-5 
‘da , Stenophoras Sporonts solitary, elongate. Average 
lenetn aha « Minimum length 186, , maximum ial Width 
deutomerite not given. Ratio--length protitotal length $$ 1314.5 
to 1:17 in adults; width protiwiath deut $3: 132. Protomerite wae 
on less globose, widest in posterior half. Slightly constricted 
at septum, Peculiar in that. the protomerite protrudes ana retracts 
SS rounded papilla. Deutomerite widest in anterior sixth. 
Posterior end broadly rounded to square. Endocyte of protomerite 
Sieay, rather opaque, nearly filling the protomerite. Endo- 
e deutomerite dense, lead gray to almost black. Nucleus | 
spher ‘ical, diameter two-thirds the width of the deutomerite, Not 
inte in vivo. | 
Cyst end spores unknown . 
Te. xen at Quirigua, Guatemale. 
Host: Parajulus Sp. 
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Stenophora elongata Ellis 
Fig. 28. 


--:1912 Stenophora elongata Ellis 1912a;685-6 
- Stenophora: Sporonts solitary, very elongate. Length 
average. Minimum length 21 ch maximura 390 . Wiath of 

MEPIS abt given, Length of protrtotal length $1 1:18 to 1:26; 

iath protrwidth dent $1.1:1.6. Protomerite more or less pentagonal 
| “from the side), truncate, wider than long. Gonstriction 

at septum distinct. ‘Deutomerite widest in anterior third, post- 

a 

erior end rounded. EXf@ocyte of protomerite dense, opaque, dark 

gray; of deutomerite gray, very dense. Wucleus not visible in 

ivo, spherical, one-half to seven-cighths the width of the deuto- 

met ite. 


Cyst and spores not know. 


= 


ahaa at Quirigua, Guatemala. 


; : Orthomorpha: coarctata (Saussure). 


ita: Intestine. 
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Stenophora impressa n.s. 
Fig. 53. 


This parasite was found to be very common in the intest- 


one of the common small diplopoas 
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jortion of the deutomerite or at the beginning of the posterior 


a 
_— The protomerite is conical, dilated just above the 


tal Length of the sporont. The deutomerite broadens gradually 


aie the septum to the ‘central region and then as gradually becomes 


Pe 
narrower, ending in a very blunt rounded extremity of much the 


same general shape as the anterior end of the protomerite. At its 


i i 
widest part the deutomerite is about twice the greatest width of 


the protomerite. 


The endocyte is gray with no trace of tan. The proto- 


i contains a few oe easammies of more or less transparent 


os The epicyte is thin, transparent, of even width through- 


and is longitudinally striated. At the anterior end of the 


protomerite there is an invagination of the epicyte. The latter 


_ very thin and readily breaks, with a consequent extrusion 


the endocyte. The nucleus is spherical, generally visible in 


h aaatte ‘dive. contains one large Karyosome which is visible 


the 


without staining. 


The trophozoite of Stenophora impressa was studied in 
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Dus 
sctions 1 nade of the intestine of the parasitised Pérajuli. The 


asites lie embedded between the cells of the intestinal 


* and pushing aside of contiguous cells; and they lie with 
the apex of the protomerite next the mesothelial wall. AS is often 
e case with the ‘Stenophoridae, there is never developed an 

epi imerite. Since the whole parasite lies embedded, there is 
abundant surface through which osmosis may take place without the 
ad a presence of an epinerite. The protomerite of tropho- 


es 


zoites is often deeply embedded in the deutomerite, ‘like a cork in 
Ricca: of a bottle. 

Two types of movement were observed. A rapid gliding 
over the surface at the rate of .006 mm. per sec. was very common. 
form of movement persists for an hour or more after the 
animals are placed on the slide. Partial rotation of the nal, on 
i om axis and a pending of the ery to an angle of about 45. 

2 frequent. The epicyte in the nites gust below the ventas is 
* flexible, resulting in a nodding of the protomerite from side 
“The extension of the upper part of the deutomerite which 
causes the protomerite to drop is effected slowly, but withdrawal 
of protoplasm is done py a sudden jerking movement which restores 
the normal shape. | 


Cysts of .16 mm. diameter were found, but none could 
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This species differs from Stenophora lactaria n.sp. ¥ | 


er 


in a) general shape of the deutomerite b) shape of the posterior 


ee 


* aseig] 


Total length of body 
ee Ae eiDD 62 24 27 39 .345 
1 ength of protomerite .02. 925 .025 .035 .03. 
Length of deutomerite .135 0218 .245 .355 .315 
Wi lath of protomerite .03. 035 .03- .048 .048 
, Vidth of deutomerite .07 ue? MEE able ale. 
Ratio senecth prot. . 137.5 139 1:10 1:10 1310 1:11 
_ .. total length fatlie? | | 
‘Re atio width prot . 132.5 1g2 192.5 132.4 132.1 
_ width deut 


Stenophora lactaria n.sp. 
Fig. 55. 


A gregarine which wos found with relative frequency is 
this one from the intestinal tract of the small @iplopod Callipus 
lactarius (Say), taken at Urbana, Illinois, during the month of | 
0c over, 1914, The infection per host was heavy and aactions a2 
the alimentary tract showed the latter half of the same to be 
neevity pares siset with trophozoites. fi | 


A table of various @imensions of the parasites at 


one extreme to the other indicates that a single species is in- 


Measurements were made only of individuals which to ‘elt 


appearances were equally expanded. 
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| The sporonts, as in all members of this family, are 
om until just previous to cyst formation. The pody, when 


r a. expanded, is shaped like a classic vase, widest near the 


comparison with the dentomerite, being from one-eighth (in young 
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specimens) to one-sixteenth the total length. It is conical, 
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ted 


_ est just anterior to the pase, and its breadth exceeds its 
height. (.039 mm. x .03 mm; .032 x .029). It is from .4 to .6 
Wer . Z a 

as wide as the deutomerite at its widest part. There is a slight 
gination at the anterior end. “The deutomerite is widest a ‘ 


short @istance below the constriction at the septum ‘and ‘tapers 


The protomerite is quite or nearly transparent, con- 


air ning but few large orystal- -like ) grannies of protoplasm which 
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1e olde st and largest sporonts being filled with protoplasm which 


to then a “plackish appenrance. The dentomerite stains a 


the epicyte is colorless and very thin, even at the 


‘septum. Longitudinal striations are discernible. This epicyte 


is much more resistant than in many gregarines studied, for 
‘animals remain alive on the slide in a water medimm or in normal 


sel ne for many hours, and when they finally become immotile, 


retain their shape. After several days on the slide, they have 
Bi: noted to pe intact with the pody only a little more nearly 
Bamwiss from osmosis than in the normal parasites. This may be 
oe to t the thinness of the epicyte and to its great permeability, 
= vemes were seen in steined, sectioned specimens as deeper- 
taining dots, larger than the deutomerite granules and lying 
iene periphery of the endocyte ‘in the longitudinal sections. 
a -. ‘The nucleus of sporonts is an elongate-ellipsoia, | 
generally placea diagonally and reaching almost entirely across 
that part of the dentomerite in which it lies. In large specimens 
it approximates .055 mm. x .03 rm « It contains one large spherica 
or slightly ena: Wiens stick wile stains evenly and lightly 
throughout with Ehrlich's hematoxylin. The nucleus is not visible 
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in vivo in the large end dense individuals. In young specimens, 
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The ¢ ypimerite is a round, sessile transparent knob. 
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The sporozoite is a deeply- staining, spindle-shaped 
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which penetrates the cell at its free end, becomes embedded, 


mf ae ‘4 ore = — ate ope p -_ ° See ons . 
grows, and absorbs the host cell which it entered. The whole 


tr _ not merely the epimerite, lies embedded and after it 


3 destroyed the originally entered cell distorts and compresses 


those saiotnins. It remains embedded until it has practically | 


a an 


Te ut grown the cells of the epithelium and easily escapes into the 


foment through the canal it has formed by cell destruction. The 


phozoite is able to move about while embedded. In cross- 


sections of the eae the parasite, still embedded, is 


sometimes: cut cross-wise, indicating that it lies with its longi- 


ay. line, often with a constant turning of the protomerite 


Ev he to side “which affects neither the rapidity r nor the 


ye: ° Ed -= as ae wn ented é ‘ = ~~ we n't : ses ae 3 to, : 7. _ _ -- 
over several minutes. No gelatinous stalk was seen trailing 
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the s lide. “Ameboid movement was noted, chiefly confined to the 
antertor part of the deutomerite; it results in the nodding of 
the *head’ as many as thirty times without ceasing or decreasing 
speed. The protomerite does not change in shape or size, neither 
does the posterior two-thirds of ine deutomerite, The epicyte of 


(a 


the shoulder region stretches on one side, the endocyte flows into 
the pocket thus formed, and the inactive protomerite, its equi- 
Livriom Gisturved, drops to one side and then to the other as the 
pockets form now on one side and now on the other. Structures 
which cause movement must therefore be much more numerous or else 
much more active physiolog ically in this restricted area than 
Cysts are spherical and vary from 150 to oes in 
diameter. I have as yet been unable to procure development of 


the cysts. Quite a number were kept from two days to two weeks in 


This species is distinguished from esis ‘larvata 
(Leiay) Ellis by the considerable difference in size. Leiay'’s 
species varies from 100, to 800,, in length, while S. lactaria 


s8 not ¢ exceed 49s . His form varies in width from 30, to 2, : 
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lacteria it never exceeds lL: 16. 


essen 


in 3. 


The nucleus in the former is 


sph erical ‘and about 70, ‘in ‘diameter; in the latter it is ellipsoid- 
al and smaller, 


55, 30 ‘in the larz nest mensured. The habitant 
iz ? (is = 


adie different ‘diplopod found, however, in the same habitat 


S. lactaria differs from S. elongata Ellis and from 
$. cockerellae Ellis in size 
et 


shape of the protomerite and of the 


deutomerite, and in shape ‘especially of the posterior end of the 
| ee 


deutomerite. 
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Stenophora diplocorpa n. sp. 
eS Fis. 54. 


A number of most peculiar polycystid gregarines were 


nd in the common small diplopod, Euryurus erythropygus (Brandt) , 
” 
 Urtena, Illinois, in October, 1914 


The parasites were found 
an: of two specimens of ‘this Aestopod. 


a 


each host containing 


— 


about a dozen parasites in the intestine. 


‘The s poronts are solitary. The shape is more or less 


indrical, the body DEINE very much attenuated. 
ae bh 
re 


The protomerite 
; ms 


wide as it is long and is from one-sixteenth to one-twenty- 
th of the total length of the pody, and there is no indentation 
? terior end as in many Stenophoridae. The anterior half 

he protomerite is rather proadly conical and is blunt at the 


There/but a slight constriction at the septum in expanded 
indi viguals. 


The anterior end of the deutomerite is but little 
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rite gradually widens, becoming widest just anterior to the 


muadie where it is twice the maximun width of the protomerite. 
Ea » 
It is incompletely separated into two nenrly equal parts by a 


leep constriction at about the middle and behind this constrict- 
— 


lon the body is cylindrical, of practically the same width through- 


out, terminating in a blunt, well rounded cone. 


ae protomerite is transparent or nearly so, containing 


Beesterenly thicker. Longitudinal striations are easily dis- 
q 


... layer of the endocyte and running crosswise of the 
vod. The nucleus is visible in vivo; it is spherical and, 
sven. two-thirds the width of the body just back of the 
deutomerite constriction. It lies just posterior to this con= 


iction. One large karyosome is visible within. 


The epimerite evidently versists after its usefulness 
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18 over, and was seen in one instance on a fairly large specimen 
Ss eae - 
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free in the lumen of the intestine. It is a large hyaline smooth 
: | 


i. 
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knob with a short stalk broad at the base. 


Neither sporozoite not cyst was seen, 


The parasite is fairly active. Gliding motion, 


accompanied by no bodily contortion was observed at the rates of 


.011 and -007 mm. ver sec. Each rate given was fairly constant 


for the given gregarine for a period extending over several min- 


utes. A contortion of the body is common, either with no displace- 


ment of the body as a whole or in connection with the gliding 


motion. IM fact, it was difficult to find an animal in simple 


progression which was not at the same time performing some sort of 


contortion. The region of the septum is very motile, Here the 


epicyte expands and contracts, with an inflow or withdrawal of 


the endocyte, just as in the case of an amoeba. Tiny processes 
aa 


can be seen extruded several at a time or a large portion of the 


endoplasm of the region may be pushed out at one time. I” the 


latter case, the heavy and rigid protomerite is overbalanced and 

drops to one side. Immediately thereupon an outpushing of proto- 
a ‘RS BA eats a 4 Ls een 

plasm on the other side either restores the normal condition or 


causes a nodding to the opposite side. This movement may continue 


with surprising rapidity and extend over a long period of time. 


The deutomerite above its median constriction is very motile, but 


the portion pelow is never involved in violent contortions. 
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ae This species is similar in general outline to 


an — nematoides Léger & ‘Duboseaq (19030: 335-7). Both have 
. ay 


the peculiar and hitherto unique constriction at the middle of 


the deutomerite. 
@ 


They differ in the shape of the protomerite, 


mich in Léger and Duboseq"’s species is much longer than wide; 
cet. 


in the shape of the nucleus, which in S- nematoides is elongate- 


ae ng 
— evoidal and ins. diplocorpa is spherical; and in the character of 
: 


“movement. I have in no case observed the nematoid shape which 


is assumed by S. nematoides and is due to the elongation of the 


“body and the entire disappearance of the constriction. Motion in 


ie 


‘se. diplocorya is confined chiefly to regions above the constrict- 


ton and the latter never entirely disappears. 


A taple of measurements follows: 


o. 

Total length of pody 
=. in mn. sae? seo ones .seo . 359 
Length of protomerite .019 .02 .012 .015 .014 
th of deutomerite .278 .305 .25. .32. .345 
sh of protomerite .02. .02 .02 .015 .015 
th of deutomerite .045 .057 .040 .045 .045 


Ratio r : Ty ar ras 
moe sotal lmngth 1:16 1316 1:22 1322 1:25 
Ratio width prot . : ss Senter» wheres 5 

ss width deut 132.2 132.8 132 1:3 13:3 


ameter nucleus 02 .022 .018 .022 .024 


Cnemidospora lutea Schneider 
Fies.56 and 57. 


1882 Gnemidysbra lutea S°hneider 1882:446-8 


Gnemidosvora: SPoronts solitary, elongate. Total 


ength reg : Width not given. sap ed protstotal length 


Protomerite subglopbular, 


fi: £155 width protiwiath dent :: 1:1. 6. 
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+ than long, in the ratio of 43:3. Divided into two parts, 


Teka 


‘anterior the shape of a double convex lens, without the 


F 
| endocyte granules and tinted greenish; the post- 


rior, larger, portion containing yellow or brow endoplasmic 


te eee 


granules. Deep constriction at septum. Deutomerite cylindrical, 


tapering very slightly and ending in a broad flattened extremity. 


| Endocyte of deutomerite brown, rather dense. Nucleus ellipsoidal, 


twice as long as wide, containing one or more karyosomes. Myocyte 


‘apparent. 


Oysts not described. Spores ellipsoidal with a thick integument. 


Taken at Poitiers, France. 


Host: Glomeris sp. 


i 


‘Habitat: I™testine. 


= 2S <2 eo =e oe 


There is but one species in this genus. Crawley 


(1903n:638-9) described a species as Cnemidosvora spiroboli but 


= 


it has neen removed to another genus, Stenophora, because it has 


none of the characters of the genus Gnemidospora,. Schneider's 


ae ; 2 


discovery has never been corroborated. 
a 


. -_ 
ra 


Amphoroides polydesmi sophia Labbd 
‘Bigs 58, } 


) 1892 A™pnorella Ne Léger 1892:132-4 
fan 1899 Amphoroides polydesmi Labhe ; 1899320 _.. 
" 1903 Amphoroides: polydesmi Léger & Duboscq 1903»: 314 


- Amphoroides: Sporonts solitary, ovoidal, rather ‘short 


and broad. Length 170-200, ', Width not given. Ratio--length 
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te very short, depressed and cup-shaped within. Three times 
ies as high. Widest part at the top, where it is wider than 


the deutomerite just ‘below the septum. A constriction at septim. 


te 
< 


Septum pushed up in the middle to form a dome which is higher at 


em tn 


its summit than the protomerite itself, the latter appearing as a 


oremalate flaring collar about it. The deutomerite is eylinérical 
‘through the ‘anterior third, widening appreciably to form a shoulder 
‘pelow which it gradually tapers, ending in a broad flattened 
‘extremity of approximately the same width as the anterior third of 
the deutomerite. The endocyte is yellow-browm, the nucleus 
spherical, its diameter as great as the width of the pase of the 
Aeutomerite and contains one large karyosome. The epimerite is 
ni or globular papilla, 


$ . 


oysts: are ‘spherical, 150, in average diameter, dehisce by simple 


rupture, “and the spores are biconical, 7. 8 x 5.8. we 
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Taken in the valleys of the Vienne and the Loire, France, and at 


V- 


v: laranova ana Corte, Corsica. 


2 
~ 
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Habitat: Intestine. 


This species was first described by Léger as Amphor- 


la polydesmi. The generic name was preoccupied and Labbe change 


he name to Amphoroides. At the same time Labhe included with 


A. polydesmi as a synonym Gregarina polydesmivirginiensis of Leiay 
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arly because of the identity of the generic name of the host ¥ A 
2 character of the protomerites alone would radically differ- 
ic the two species. The latter has since been named 
a | 


Stenophora polydesmivirginiensis. 


Labbé says of the Actinocephalidae, to which the genus 


Anphoroides belongs, the members are parasites of the 


"tube digestif d'Arthropodes carnassiers" 


: 
it the diplopod Polydesmus is surely not carnivorous. 


Amphoroides calverti (Crawley) Watson 
Fig. 52. 


1903 ciate Calverti- Crawley 1903a:48 
1903 Gregarina Calverti Crawley 1903b:638 
— calverti Watson 


Amphoroides: Sporonts solitary, elongate. Max. length 
‘ 1670 , average length 1400, « Average width 120, . Ratio--length 


, ae i 
prottotal length :: 1:47; width prot:width deut :: 1:2.5 to 1:3. 
Protomerite greatly compressed in sporonts, shallow, five times as 
wide as high. “Deep crater within the top. Constriction at septimn 
sharp and deep. “Deutomerite elongate, widest in anterior third, 
tapering to a sharp point. Endocyte of protomerite tan in color, 
not dense; of deutomerite opaque, white. Nucleus small, spherical 
not visible in vivo. Myocyte well developed. — 

Eeetisrhericet, 38%, in average diameter. Dehiscence by simple 
rupture. Spores not known. | ay ee . 


Rixen 2 at Wyncote, Pa, and Urbana, Illinois. 
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9st; Callipus lactarius (Say) (Lysiopetalum lactariu (Say)). 
r—zZ 


SS ere 
Habitat: Intestine. 
ee —-- . - ° | 

i This wpectes was described by Crawley (1903a) as 


oi 


belonging to the genus Gregarina. Tater (19030) he described the 
ao) | 


cysts anda spores as follows: 


"gysts ‘spherical --  =250-360,, in diameter - --. Dehiscence 
effected by sporeducts, from 4. to 8 ih number, not 
exceeding in length the diameter of the cyst. - - -SPores 
doliform, 13 vizgae A single thick spore wall - - -." 


z. have seen one cyst from this species which measured 380 ¢, in 


“on 


diameter and indicated dehiscence by rupture and not by spore- 


ducts. Crawley probably confused the cysts of this species with 


those of another species which may have been in the damp chamber 


developing at the same time. 


This gregarine bears no resemblance to the members of 
the genus Gregarina whose cysts dehisce by sporeducts, either in 
its habitat, in a diplopod, or in any of the characteristics of 


+p) 


the sporont. The elongate shape, character of movement by slow 
Betertion, great size of the individual, and, chiefly, the fact 
that all the animals are solitary, tend to prove conclusively 

that this species is not a member of the genus Gregarina. “ 

think, when the unauthentic species species have all peen properly 
place, it will ultimately pe shown that members of the genus 


Gregarina are all associative during the greater part of their 


adult sporont life. I place this species in the genus Amphoroides 
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Appendix 


Two and only two species have been described as 


Stenophoridae which are not parasitic in diplopods. T ese are 


Stenophore, erratica Crawley (1907: 220-8) and S. gimbeli Ellis 


(ast: 462-5). ‘The former was placed in this family on very slender 


on 


idence, ate: at the anterior tip of the protomerite is a 


"low papilla within which are traces of a pore, It is 
this character which led me to place the gregarine in the 
genus Stenophora." ‘ 


“a author notes later the following: (1907:221) 


"The suggestion is permissible that this form is actually 
~ the common Stenophora julipnsilli Leidy, somewhat altered 
7, in appearance from being in the wrong host. Crickets and 
Julidae frequently occur in the same environment, and the 
former might readily swallow spores derived from the feces 
of the latter. This done, the spores might readily develop, 
although producing slightly atypical gregarines.*® 


The present w riter has otherwise disposed of the species and 


considers it Rerdutana. Solitaria . For argument relative to this 
ie . 


position, see chapter on Orthopteran parasites. 


Ellis (19138) described from a Coleopteran of the 


"The epicyte of the apex of the protomerité is quite thin 
and the sarcocyte of this region is driven into a papilla 
which results from the expansion of the thin epicyte." 


Suc cha papilla has een found nowhere else among the Stenophoridae 


avert in 8. ‘cockerellae. The presentwriter has often observed 


an expansion of the epicyte at the apex of the protomerite after 


the animal has been on the slide for some time in a water medirmm 
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4% is due to osmosis and the expansion of the epicyte at its 
‘ oy 


weakest point. ‘This gregarine nas been removed from the genus 
Stenophora ‘and placed in the genus Gregarina. The name now stands 


aA 


stinocephalus gimbeli. 


“With this Aisposition of the above two species, the 


family Stenophoridae is found nowhere outside of the family 


Diplopoda and the diplopods are parasitised almost but not ex- 


ol usively by the } Stenophoriaae.” 


- 


We : are lea to pelieve that each family of gregarines 


as its unique order or narrowly restricted orders of insects 


i .. 


which it infests and that each genus of gregarine is confinéd to 


a single host or to very closely related species, 


1. An interesting note in this connection is the fact that very 
rs ‘ely. is the same species of gregarine found in more than one 
ies of host. Each species of diplopod may_be expected to. 
| ta specific parasite, although this is not without exception 
The species of parasites among the Stenophoridae do not 
ear to be as widely distributed, i.e. as cosmopolitan, as do 
e of other sregarines, e.g. of the genus Gregarina, widely 
ated localities seemingly yielding different parasites from 
same host or from closely allied_ hOstS.. It is_true,. however, 
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List of the Polycystid Gregarines in the 
Chilopoda 


Page 
DAC 'YLOPHORI DAE 
eeserhorns robustus Léger Cryptops hortensis Leach 
io Verh. 
a gracilis Grepnecki Cryptops anomalons lusitanus 
es. fee Scolopendra cingulata (Latr.) 


a giardi “Yer Sokolow Scolopendra oraniensis ? 
BD iart corsicum (Léger & Duboscq) Sokolow 
a gs _ Scolopendra oraniensis lusi- 
i. tanica Verh. 


“Sl f } 
‘Nine indicia Merton | Scolopendra subspinipes Leach 
13 4 ied 

— horrida Reese) Watson Lithobius calcaratus Koch 


Lithobius forficatus Linn. 
Lithobius coloradensis Cock. 


Acutispora macrocephala Crawley Lithobius forficatus Linn. 
136-7 


Tr ichorhynchus ‘pulcher Schneider Scutigera sp. 
7-9 Scutigera forceps (Raf.) 


Himantariwn gabrielis Linn. 
Stigmatogaster gracilis Mein. 


Himantariun gabrielis Linn. 


a } 
inocephalus striatus Leger & Dmhoscq 
; Scolopendra aa uaaee Latr. 


Hoplornymchas actinotus ioe a 
| a _. Scolopocryptops sexspinosus (Bay, 


; or RyAChas scolopendras Crawley Scolopendra woodi Meinert 
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Dactylophorus robustus (Léger) Lanne 
Pig. 29. 


A 1887 Dactylophorus sp. Schneider 1887367 

aa 1889 Dactylophorus sp. Balbiani 1889341 
1892 Dactylophora robusta Léger. 1892:124-7 
1899 Dactylophorus robustus Labbe | 1899:17 
1903 Dactylophorus robustus Léger & Duboscq 1903b:310-1 


-Dactylophorus: Sporonts solitary, elongate. Length 


ian . 2 
) — oe not given. Ratio--Length protstotal Length 


ab 1:30; width prot:width deut :; 1:j. Protomerite at top 
approximately twice as wide as deutomerite, broadest at top, six 


times as wide as high. Perivhery of upper margin s et with 
numerous small upwardly directed digitiform processes which 


constitute the epimerite. Dentomerite elongate, regularly 
cylindrical in anterior third then pecoming much narrower and 


ending in a long acuminate point. Nucleus ovoidal, twice as long 


as wide, containing several karyosomes. EmMdocyte yellow. 


Cysts spherical, 200, in dian., dehiscence by pseudocyst, spores 
-eylindrical, rounded at ends, ll x 4.35, . | 
“- Pf 1 es _ ¥ ‘ » xe 
Taken at Grenoble, France and on the island of Corsica. 
Hosts: Cryptops ‘hortensis Leach; Cryptops anomalons lusitanus 
Verh. 


Habitat: ‘Intestine. 


Lape (1899;17) attributed the naming of the genus 
Dactylophorus to Balbiani. “The latter, however, says! 

"test ‘a'abora une i tedaabtne que 4e crois nouvells, & moins 
qu'elle ne soit l’espéce que M. A. Schneider dit avoir - 
découverte. chez les Cryptops, et a laquelle il donne | le 

me nom de. meet yin ynerds - - -. Gest sans doute la présence 


OS Mis ot ae ee 
>> Sat tot o> 2 See oa 
si 
actfet €e 5mnt) pitandtor acyvotqcolrtoa 
C8 1.228 
VWaeTeer “ohlondtog ce aimortqolvtoed § 
rheerar fealy ink . fA Sonotqofytand Of 
T_se recone sr ; waned eterno avorcro Ivtoet sy * 
Trsceer 4etad entAiniot ArrOrtdo Lys sa * Lod 


[-Of%sf2OCOPopoaciad & rope errtendor erode lvtoad € 


of bi 


ftieal .dtmrcfo ocrratifor etnés6c8 ratmotcotesiag” 


pe oe 


: 7, ane a PES; 
ftoaart intdate Breer renngl--nkiek: . eo Ps $an4 ARIE oe? : 
Got tH ativamdsowml = .hgf gs Frisk aanhel tesa AIARw ee 


‘ ° . My ; A = "4 a’ y 
ie .cot tr *eofrort .etiesiotteh as ohiw én sols yievmeees req 
ha 
(thw t9 a mboersnt race Fo vender tae®?’ fe fe am SAR eee 


la i a Lal 


foirly senaegsord pret it in th hetoevth vy ihvawo Ofer gee 


‘ftefimot .strirete stiromttted .ottientee otf 6 
Norm owowtrer fare on kmoned cartt Bett wildetan of Teokein 

se 

st ee 

wolf se sotws .fabtowo ansfout .frdod efarinstoe =.00l "Ss Wee 


fap 


swolfou sfnohn .eeinsorret fattovee antrtatros (6 


sovoce .tevooksisrd wf sorenetts® neti at ~ O68 taofretde @ 
-3 


f.8 x 6L (aire fe Rohr trots . 


Aoiesod to benfet att no free sonnet” sonia 
ernecties!© anclamore ecotior .donod eranesda nee 
ateV 


BP Agee i waevenen ae 


; ~ « Re Sta ni 
arran aft to etme ods Hesmnitatte (r1g00asy ‘paras 


stenk.  tovewor wetted ent stake Pt ot en 

entom ep a ffaviron alow ot eup entamab® erst Re th bh 
chown t2f vononts® oA ong soeqne't shoe on off 

af ovrof ff afferprt mn te ,agotgye aef >erfo 9 travt109 no 

sononarg ef eto seme te" .- + - soar piri 


a = pth eines wee 


~ a Lar 


cet Dicendies qui a valu A notre espece le nom de paotee 
lophorus, qui luia été donne par M. Schneider.” 


‘Balbiani described a polycystid sregarine from the 
a 4 = : a ae : F : : = ; 
o.. tract of Cryptops sp. as follows: 


"La Gregarine a la forme a’une massnue  étroite, étirée en 
une longue point éa sa partie posterieure. Sa longuer 
Fr ., moyenne est de 0.41 mm. et sa largeur, prise dans la portion 
 renflée du corps, de 0.35 mm.. Le segment ant rieur ou 
protomdrite est petit, connoide, et prolonzée sur un de ses 
cOtes, @n un court appendicke optus, dirigé en avant.” 


Labbe considered this species identical with that later 
described by Léger as D. robustus, probably from the fact that 


- the specimens were taken from the same chilopod (Cryptops). 


is evident, however, from figures of the two species, that they 


“are quite unlike. Balhbiani's svecies lacks the dilated flat-_ 
tenea protomerite With its digitiform processes, which is | 
ea 

characteristic of the genus Dactylovhorus, but has rather a high 

“Apregular eylinarical protomerite with an eccentric, conical, 

“forwardly-airected projection. Moreover, the deutomerite is 

‘quite different in shape from that of D. robustus (compare fies. 


29 and 47) and the nucleus in one species is spherical, in the 


other ovoidal. Balbiani'’s figure compares favorably with 


fig res of sporonts of Echinomera hispida (Schneider) Labbe in 


- 


1e following respects! a) the eccentrically placed cone at the 


t 


‘apex of the animal, b) shape of the protomerite, ce) shave of the 


“nucleus. I’ the case of E. hispida, the epimerite persists and 
the cone is a part thereof. Balbiani's figure shows no epimerite 
neither does it indicate the Aigitiforn processes character- 

2: 
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130 
istic. of the other. For these reasons, I do not wish to regard 


ot 
ne 


the two species : as identical, “put rather to leave the one as 


indefinitely placed. Its original ‘position is obviously in- 


— -* ° i h~ _ : 3 ; 
porrect; and the epimerite which is needed to correctly diagnose 


no ~, 


ait not having een discovered, its correct systematic position 


Teannct be determined. Fig. 47 is copied from Balbiani's drawing. 


Nina gracilis Grebnecki 
Fig. 30. 


1873 Nina gracilis Grebnecki 1873; ? 
1887 Pterocephalus nobilis | Ss as 
‘Schneider 1887368-9 

Leger & DImboscq 1909333-68 


1909 Nine gracilis 


Nina: SPoronts solitary, very elongate. Length + 4 to 


Sm, Width not ey Ratio--length protitotal length :: 


a 26; width protiwidth deut 33 “‘1:1/20. Protomerite bisymmetri- 


“eal, “@iviaea into two equal lobes my a perpendicuk r constrictio 


a two lones widely separated at one extremity te form an + 


The free upper extremity of each lone 


upturned cornucopia. 


‘pordered with a longitudinal row of short sharp spines, from 
mi 


which project long thread-like filaments. Dentomerite con- 


stricted just below septum then dilated slightly, the lower hal? 


regularly cylindrical, and terminating in a short bluntly 


Nucleus slightly ovoidal with several small 


pointed extremity. 


_karyosomes. 
ba 
¢é 


Cysts not known. Spores regularly ellipsoidal with one integu- 


“ment, united in chains diagonally, not pole to pole. 
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Host te “Scolopendra cingulata Latr. (Scolopendra cingulata var. 
nispantes Newp.). 


- ual 


Habitat: Intestine 7 


L 


Labbd (1899:17) says Kéllixer's Beret) Gregarina 
seolopendra, from Scolopendra morsitans Sieh. , is provanl vy the 
ia same gregarine as the avove. But the protomerite is very 
- aifferent from that of the genus Nina and indicates at once 
 Labbe's error, Kolliker sives no description of the epimerite 
and it is impossible to say in what genus his specimen should be 


~ 


a placed. H's drawing is reproduced in my fig. 48. 
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“Léger and DInboseq recognize the species and fully 


Nine giardi (Leger) Soxolow 


1899 Pterocephalus Giardi Leger § 1899:390-3 
1911 Nina gierdi Soxolow 1911:281. . 


Nina! Sporonts solitary, elongate. Length 4 mn. Width 
n ot given. Protomerite very broad at the upper extrenity, 


bisymmetrical, consisting of two long parallel horizontal lobes 


s. . 


separated at one extremity and confluent and upturned at the 
other, with a small vesicular body near this end. Each lobe set 
with a row of short upwardly directed teeth from which project 


long slender sinuous filaments. Deutomerite long, slender, 


cylindrical, tapering slightly at the posterior extremity and 
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T aken at Wimereux, ies-66-tanide. Sense. 
Host: Scolopendra. oraniensis (Africana Verh.). 


Habitat: Intestine 


Nina giardi corsicum (Leger and 
Duboseq) Sokolow 
Fig. 3l. 


1903 Pterocephalus Giardi corsicum Léger & Duboscq 1903b;: 333 
1911 Nina giardi corsicum Sokolow 1911:281-2. 


Nina: Sporonts solitary, very elongate. Length 2 mn. 

Width iit given. Ratio--length prot: total lengt ht: 1:10. 
‘Ratio width prot:wiath dent 33 4.521. Protomerite pisymetrical, 
formed by two long horns which meet at one end and curve upward 
“neerly 20. Very wide, 43 times maximum wiath of deutomerite. 
Extending beyond the deutomertite three times as far on one side 
a aS on the other. “The periphery of the horns densely set with : a 
row of ‘small Genticles with long slender filaments. The shorter 


yt “ 

‘loves: thick and plunt. “A pseudo-nuclear vacuole near the apex 
BF ine opposite love, i.e. at the end of fusion. Protomerite 
transparent. Dentomer ite remilarly eylinarical, tapering slight- 
ly and ending pluntly. ‘Weleus large, spherical. 

Cyst and spores not known. 

‘Taken on the island of Corsica. 


“Host: Scolopendra oraniens lusitanica Verh. 
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ut: Intestine. 


This species differs from N. giardi type only in that 
a} it attains put half the length of the former, b) the con- 
e 


‘fluent lobes of the protomerite are upturned ferther in the 


o> > 


adult, c) the ‘loves of the protomerite are shorter and blunter. 

Ss é, 

Nine indicia Merton 
. Pig. 33. 


1911 Nina indicia Merton 1911:119-26 


Nina: Sporonts solitary, elongate. Length 500-1300 , 


“Width not given. ‘Ratio--length prot: total length 2 1:20; 


5 >: a - .~ ~ =, , - . ~~ ” é 
width protswidth deut ¢:: 4:1. Protomerite bilaterally symmetri- 


eal, low and very broad, eight times as wide ae nigh, formed 


of two ‘long sinuous narrow plates separated at one end for a 
1 


“very short distance. Each pearing a narrow ridge at the ‘upper 


argin set on both sides with short sharp teeth. 


| * = 


never confluent but nearly parallel throughout their length. 


The two ridges 


D lentomerite elongate, irregularly cylinarical, dilated a short 


Eaton ed ceptam ena tapering from the middle to a long 
“a 

slender and pointed posterior extremity. Endocyte dense in 
Siircserite; wack 1ecs adaad in protonerité. “A decply staining 
ie one end of protomerite. Nucleus spherical with 
chromatin arranged in one mich convoluted pend. 


Cyst and spores not described. 


ee "46 630 3 ee Ole 
= — ee ees tk c = a ee 
if ya 
| oe ' : 
. sont 


vino eet Esteia, of mort exatt rh sotcece a 


«noo ott Gt aarrtot sft to digned aft > fer tse nies 


<a 
oO. 


i- 
a+ ot seadteat Nomnrten sets eiiaiee ott to ee 


miff Ane~tetsiots er af -camptedd 9*t to eedol art ¢ 


- a 


ae 


Pres 6 Bs | | } 
; a wee 
rede atothat ont % 
2 it me 
+ i SS, 
Ac-Orre fer cote ; atothrt ent £fer { 


a 


ul, 
. 002 F007 Ktnrek .otagnole svranttios etnotoc® senitt iat ie 


= 


of 


¥ 
9 = 
=e Sp Se, ee 


-, 


LONsE 33 digaol Letotstont Atqaet--oftes .aeks ven t 
ws et 


abey+ Soemre vffnvssrtiaé otinenoton® fg? $3 tera t+Hhiw3 to nett 


oid an oktw aes aamkd #fyfo ,Bnowtd ytev Are 


Aerrot 
a tot Oro ono ta fotesenoe setale woutanr ecorete yitol 


hte wornen f orbened doa .eometeth 2 orfe 


aadtmn off Is 
“f , 
natty owt OMT  t499+ qeunte ttorte Hoiw esble vod ro t98 


dtdeet atadtt trodguont? foffannt syleson dnt seontiae , 


a 


‘norte a hateaLhh (fnotemrt fro vlantigortt | etentols: of 


afrof a of OTNKIG oft mot nrbnoges Been mertgoe od? wolod: ‘ 


at aanet nt coohrlt vt Penerdxe ncbaoteod pesator f 


i 


catoinge vftseh A .S*inomo¥our af saneh. eset Aon i ue | 
. Cah al 

tote fnotrertea avo fort 23) ene 323° tre ak ae 

AP, 7 


‘a bictid ak 


sheaf Neti feynns ores ‘sae Bey aii 


Echinomera hispida (Schneider) Labbe 
Fig. 32. 


y 1875 Echinocephalns hispidus Schneider 1875 3593-4 
1899 Echinomera hispida Labbe 1899316 


iace rds Sporonts solitary , obese. Measurements 
“not given. ‘Ratio--Length protstotal length $3: 1:37 to 13:11; 
wiatn prot: width dent :: 1:2 to 1:2.3. Protomerite proad, 

7 "Lattened, surmounted by a persistant epimerite in the shape of 


‘an irregular asymmetrical cone as broad at its base as the pro- 


ii 
sy 


_tomerite and terminating in an eccentrically phaced point. Sides 
of this cone set with eight digitiform, upwardly directed pro- 


cesses. Deutomerite regularly ellipsoidal, widest in the ant- 
eo heit or nearly globular, terminating in a broadly rounded 


extremity eight to ten times the length of the epimerite and 
om- —— 


protomerite together. Endocyte dense, finely granular. Nucleus 


large, spherical ‘ with several karvosomes. 


a 


ysts spherical, dehiscence by simple rupture. Spores elongate- 
| a me ek - * . - - aes a 
ene ical, united in chains. Dimensions not Ronen 
Ta. aiken at Paris, ‘France; Genturiase, Mass. Wyncote, Pa.; ee 


” iF and Boulder, Colo. 
ess Lithobius for ficatus Linn. (L. forcipatus) and Lithobius 
coloradensis (Cock.). 
Habitat: Intestine. 
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Crawley (1903a:52) found this gregarine rather common 


| ~ Saat co ‘ , - 
in Lithopius forficatus in eastern United States, and Ellis 
“ie 4 


-(1913a:465) found it in the West. Neither gives figures of the 
, £ i : 


“species. Since Schneider*® gave no oneeiiane these writers 
wT 


nH we = 


ased their determinations on a comparison of lied material 
elke his figures. Ellis gives these measurements: length oe 


width 80, . He says 
me; . . oo 4 
_ *---processes of the epimerite disappearing shortly after 
: the animal frees itself from the intestinal wall of the 
host but the conical. portion - - - persists in the sporont 
stage giving an asymmetrical margin to the front of the. 
protomerite.*® 
"In some specimens the ratio of the length of the protomer- 
ite to the length of the deutomerite was as low. as one to 
seven, while Schneider's original figures give it as one 
to eleven or more. Other specimens seemed intermediate. 
petween E, hispida (Schn.) and E. horrida (Leger). It . 
seems probable then that E. horrida (Léger) is. synonymous 
with E, hispida, leaving a single species in this genus." 


‘That Ellis found the ratio of Length protilength 4 eut as low as 
Ba? te not out of harmony with Schneider's proportions of E. 
hispie, for the latter says” 
-*Deutomerite huit a @ix fois environ plus long que le 
be segments superieure réunis - - -." 


: B. horrida ig much more nearly globose than such proportions 


dy dicate and there is no good argument for considerin g the two 


i 
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species synonymous. 
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Echinomera horrida (Léger) Watson 


ee 1899 Echinocephalus horridus oo Léger 18993 390-5 
youn Echinocephalus horridus Sokolow 1911:231 
Red Echinomera horrida Watson 


Echinomera: Sporonts ovoidal, almost spherical, 


tte. in hin Width not given. Protomerite in shape of a 


sy it 
ee 
nt arrow, elongate, blunt cone, the apex eccentric and carrying 
ae : 


Ragin: « which represents | a ‘primitive epimerite. 
a 
‘vets ‘spherical or easeetont rounded at ends. 
“Taken at Wimereux, France. 
"Hosts Lithobius calcaratus Koch. 
fi Divina _ ‘Intestine. 

_Acutispora macrocephala Crawley 
Fig. 34. | 
1903 Acutispora macrocephala Crawley 1903n:632-3 
" Acutispora: Sporonts solitary, elongate. Maximum 


length 600 , width not given. Ratio length prot: total length 


Bu? 


te 1:3; width protiwidth deut 33 1:1.3. Protomerite one- -thira 
~“ Rensth of the sporont. Conical Lettie at apex, deep con- 
riction in posterior third and a constriction of equal depth 
at septum. Deutomerite just behind septum wider than proto- 
merite just in front of it, regularly conical, tapering from 
eonkaer to a plunt point. Endocyte dense. Nucleus not visible. 


* ie 


aR eage “ee - te Set. ES ae : 
Cysts spherical, 4 in diam., dehiscence by pseudocyst. Spores 


navicular, Slightly curved, slender, two integuments, thin and 


ro“ te (roped) ab taror oe a am 
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refractile rod of endospore at each — spores 


The genus Acutispora was created by Crawley for this 


unique species. 
- Trichorhynchus pulcher Schneider 
Figs. 35 and 36. 


1882 Trichorhynchus biden Schneider 1882:439-42 

1882 Trichorhynchus pulcher Schneider 1882:439-42 

1889 Gregarina megacephala Leidy_... 1889310-11. 

1899 Trichorhynchus pulcher Labbe’ 1899316. 
Trichorhynchus: Sporonts solitary, elongate, Length 
ee 7 - Wiaes 240, .« Rat io--length protstotal length ‘t 

‘1:4 to 137; width protiwidth deut fe 131 to 1:1.6. Epimerite 
nearly half the total length of the pody without it. Proto-_ 
merite conical, rounded at sumnit. Slight constriction at 
septum. ‘Deutomerite just below septum sare width as protomerite 
just above it, widest in anterior third. Constricted below 
miadte portion then atteted and ending in a broad but sherply 
pointed cone. Ryoerite a very long flexible *tongue* preceding 
fro om “the: apex of the protomerite, slightly dilatea at the 


; extremity. Endocyte in both parts dense. Nucleus ovoidal with 


‘one large karyosome. 
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ee 316 x 30%, , dehiscing by pseudocyst. Spores 


indrical, rounded at ends, 3.7.2 oy : 
a; Poitiers, ‘France; Philadelphia, Pa, 
| Hosts: § ‘Scutigera sp.; Perttevee forceps (Raf.) (Cermatia f.). 


ie bitats ‘Intestine. 


~~ mee 
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This —— was described by Schneider under the 
Ww 


“name T. insignis, put his referencesto his plates are to figures 


of T. pulcher. It was probably an error in the proof which is 


accountable for the incorrect naming of the species, for the 


mame of the species immediately preceeding is Lophorhynchus 


by ns 4 == 2 @ 
Labbe referred to the ake ee as T. pulcher. 
Crawley referred to the gregarine which was described 


by Betty as ~~ megacephala (fig. 35) to the present species 


vecause of the elongate appendage on the protomerite. That this 


‘position is correct is attested by the fact that Crawley him- 
self found the species, the specimens agreeing with Schneider's 
figures and with the dimensions as given by Leidy. Crawley's 

i aa) . 


description is as follows; 

_ "This form is well described by A. Schneider whose figure 
also is excellent, giving a very accurate idea of the 
‘actual animal. Schneider, however, gives no dimensions, 
while Leiéy says that the dimensions vary from 420-750 
microns, these figures. agreeing very closely with those 
which I. obtained. 

My own observations on this species show it to ve an active, 
very polymorphic gregarine, with the ability. to undergo  _ 
extensive alterations in shape. Thus, the anterior end of 
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! frequently protrudes 
a Da. long tongue- shaped vedeeas. The peristaltic movement 
ae frequently displayed by gregarines, may, in this 
species, pass forward as well as backward. This indicates 
_ that here the contractile elements are capable of operating 
as well in one direction as another, which is certainly 
® not. the case in most polycystid gregarines.. Fusion, 
preparatory. to encystment, was seen to take place ‘head to 
monnead.*._.. 


Leidy’s brief account of the species is as follows; 
i 

Pim rene morning- - -I found a fine Cermatia forceps in my 

bedroom. I” it was - -species which may he named Gregarina 
macrocephala. The body is elongated ovate and acute or. 
short clavate and obtuse with an unusually large ovoid and 
often constricted head, surmounted by a small rounded or 
elongated appendage. Length .0.42 to 0.75 mm. to 0,24 
broad; head about one-fourth the length of the body. It 
approximates Duforia agilis of Schneider, found in the. 
larva of a Hydracantharis.® 


The latter species lacks the elongated proboscis; it 
is now know as Legeria agilis (Schn.) Lape. For description 
and drawing, see chapter on Coleoptera. 

Rhopalonia geophili Leger 
Fig. 51. 


1893 Rhopalonia geophili iéger «1893: 1285-66 
- 1896 Rhopalonia geophili Léger 1896329 


a Rhopalonias: Sporonts =o eral Pata lee obese. Widest 


at anterior end, tapering to a point. Length 500, . Epimerite 


a large, hyaline, - subspherical plate with a corona of ten to 


ifteen packwardly directed | aap processes placed above 


ae 
es 


the protomerite ¢ on a “short neck. Endocyte with large yellow- 
orange granules. Nucleus ovoidal, containing several karyosomes. 


Cc cysts ‘spherical, 200-2504, the fertile half prow, the sterile 
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hite, a black equatorial band marking the future line of 


\¥ 


a we 


a SPores cylindrical, rounded at ends, double walled 


Taken in Provence, France and on the island of Corsica. 
: 


Hosts: Himanterium gabrielis Linn, (Geophilus g.); Stigmato- 


gaster gracilis Meinert. 


Habitat: Intestine. 


This parasite is peculiar in having no septum in the 


adult sporont and thus no protomerite and deutomerite. A rndi- 


"ment of a 1 protomerite is indicatea by a finely granular yellow 


“mass at the proximal end of the body, separated from the rest 


Det the ‘sporont ‘py a clear aren. Leger ‘thinks this genus is 
: 


transitional between the Gephalina and the Acephalina. His 


_ words are as follows: 


"La Grégarine est donc, au point de vue évolutif, une ai- 
cystidee vraie, c’est-d-direr n'ayant jamais plus de deus 
segments; un apparail de fixation caduc et un segment 
unique persistants (pseudo-monocystis) representant a la 
fois le protomerite et le deutomerite des tricystiadss, 
Elle se rapproche en cela des gregarines intestinales des 
vers marine.® } 


“Léger and Duboseq (1903p:311) found a parasite on 


ie island of Corsica which may ve the Rhopalonia geophili of 


Léger. 
"Les Stigmatogaster d*Ajaccio contenaient dans leur intestiy 
de rares sporadin en forme de toupie, _ surmountes au pole 
anterieur d'un plateau circulaire porde d'un bourrelet 
saillant. Nous les rapportons avec quelque doute an 
Rhopalonia geophili Leger, frequent dans les Stigmato- 
gaster gracilis de Provence et dont les sporadins sont 

ac. seers esent de forme plus. allongée.® rye 
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Rhopalonia stella Léger 
1899 Rhopalonia stella : “Léger 18993390-5 


Rhopalonia: Sporonts solitary, ovoidal, elongate or 


-spindle-sheped. Length about cee « WIDTH not given. Body not 


: | 
sifferentiated into protomerite and deutomerite. The epimerite 
is like that of R. ‘geophili Leger and 


” -rapelle assex bien une fleur de syanthéerée." 
“— (Sokolow 1922:281). 


Host Himantarium gabrielis Lim. 
| ‘Hapitet: Intestine. 


: The comparison of the. epimerite with the flower of 
i 


one of the Compositae is a good one, as seen in fig. 51. 

Actinocephalus striatus Léger and Duboscq 

y aee Fig. 37. | 

1903 Actinocephalus striatus Léger & Imposceq 1903n: 334-5 

stat Actinocephalus: Sporonts solitary, minute. Deuter | 
30-55, . Width not given. Ratio length prot:total length :: 
134; width protiwidth deut 3: 1:0.7. Protomerite wider t han 

dentomerite, dome-shaped, proadly rounded in front with a small 

cs circular vapilla surmounted centrally ‘by | a short 
aigitiform process which is surrounded vy a circle of small 
teeth. Constriction at septun, which is curved upward. Deuto- 
nerite irregularly cylindrical, "terminating in a sharp cone. 
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a ‘EPicyte marked with very apparent longitudinal striations, from 
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whence the name. Nucleus ovoidal with its longitudinal axis 


‘pendicular to that of the body. 


~~ 


and spores unknown. 
Taken in Provence, France. 


Host: Scolopendra cingulate Latreille. 
ea Op ae : 
Habitat: Intestine. 

nt ; hte ee 


om This gregarine is placed in the genus Actinocephalus 
from the character of the dentate papilla of the protomerite. 


"- - - au sommet du protomerite fait saillie un petit 
bouton aplati, a bord resulierement festonné, comme dent- 
ele, au centre duquel s*éléve un rostre mobile asset __ 
Aroit. Ctest 1A l'evimerite qui, comme on le voit, pre- 
sente de grandes analogies avec celui des Actinocephalus.® 


Actinocephalus dujardini Schneider 
Figs. 38, 39, 40. 


1875 Actinocephalus au jardini Schneider 18'753589-90 


Actinocephalus: Sporonts solitary, rather obese. 
g -- a 
Length of body and width not given. Ratio length prot:total 


tength 3: 1:32.45; width protewidth deut 3: 1:1. Protomerite 


apical region veing hyaline, slight constriction at septum. 


Deutomerite widest just behind septum and tapering gradually 


to a sharp point. Endocyte of equal density in protomerite 


ana deutomerite. E*imerite A globose sessile body resting on 


the apex of the protomerite, drawn out in its apical region to 
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as hort neck upon which is set a flat corona of 16 to 20 back- 


Bits cirectea rigia spines, Nuclens small, svherical. 

t and spores n not ‘known. 

Taken at Paris, France. 

Host: Lithobins forficatus Linn. (L. forcipatus). 

“Habitat: Intestine. 

Crawley (19032: 55) records finding this little erezar- 

“ine poateel times in ‘. forficatus. He gives no ) drawings and 
does not state where it was taken. 


Amphorocephalus amphorellus Ellis 
Pigs. 45 & 46. 


1913 Amphorocephalus cehpevine Ellis 1913a:463-4 

| #phorocephalus: Sporonts solitary, slengate. lensth 
=. . Width not given. Ratio--length protitotal length 28 
(1:1.7; width protiwidth deut ::1:2.5. Protomerite dome- 
“shaped, broadly rounded in front, a “@istinct constriction near 
middle. Deutomerite cylindrical, tapering slightly to a sharp 
point. Endocyte dense, nearly plack. Epimerite flask-shaped | 
with fluted apical Aisc, sessile on the protomerite, persisting 
on large free cephatonts, Nucleus not noted. 

@yst and spores not know. 

Taken at Boulder, Colo. 


. 8 c ie he ots — 
Host: Scolopendra heros Giard. 


a 
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i ceil AS ee 
Habitat: Intestine. 
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This genus contains the unique species above. It is 


ee 

aoe» _. ‘ . =. < . . - * . . 
characterised by the flask-shaped epimerite with finger-like 
BAS: i 
pr ocesses at the apex and by the protomerite having a constrict- 
Sa 
ton at the ‘middle, extending horizontally around the same, 


_— 


Hovlorhynchus actinotus (Leidy) Crawley 
Fics. 42 & 43. 


1889 Gregarina actinotus Leidy 1889:10 
1903 Hoplorhynchus actinotus Crawley 1903a:55-56 
1913 Amphorocephalus actinotus Ellis 1913¢3277 
1915 Hoplorhynchus actinotus Watson ooh te, 


Hoplorhynchus: Sporonts solitary. Maximum length 
“recorded that of Leidy, 520 + Max. width 0% Crawley's 
‘max. recorded length 185.2 , i eat a Ratio--length prot; 
total Length 21:9 (Leiay) to 1:12 (cr.); width prot:wiath 


deut tp 13 2 (Leia. & Cr. }. Protomerite dome, shaped, twice as 
iy 
- ; Ai? | a: eed: 
proad as ae. “Deutomerite roughly triangular, wider than pro- 
x 


tonerite at septum. Attaining maximum width at shoulder, thence 


—s 


tapering to a more or less sharp point. -Epimerite 80-100 


tong, “vase-shaped, proadest near pase and tapering to a neck 
ae 

wi rere it again widens into a road aise of short digitiform 
‘pro cesses from cy to 20 in number. Crawley says? 


* - - - amphora-shaped. Differentiated in front into four 
dichotomously branched lobes. - -.- In the. small animals. 
making up nearly ¢ the total length; in the adults from - 
4 to 1/5 of the total. length." : 


‘Endocyte dense and opaque. Nucleus ovoidal, diagonally placed. 
Bie 


Cyst and spores not know. 
1) 
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Hosts: Scolopocryptops sexspinosus (Say) and Scolopocrvyptops sp. 


a a 
Habitat: Intestine. 


= ey 


wa Crawley says (p. 56): 

“Apparently in this gregarine the septum tends to disappear. 
It is much more evident in some cephalonts than in others, 
and in one sporont seen no septum could be made out, and 
the endocyte of the protomerite was not distinguishable 


from that of the deutomerite.* 


it 


Amphorocephalus. He characterises the genus as follows; 


Ellis (1913c) placed this gregarine in his genus 


*Protomerite with a constriction near the middle dividing 
it into two lobes, the anterior of which is the smaller; 
epimerite longer than wide, but not extremely elongate, | 
widest in its posterior third, narrowed at its. junction 
with the protomerite terminating in._a somewhat concave 
enlargement, the edge of which has a fluted appearance 
because of the presence of numerous small. finger-like. 
processes; deutomerite elongate.*® 


It is readily seen that the species in question does not fit 
this generic diagnosis for the following reasons$ 1) the pro- 
tomerite is not constricted in the middle, with a small anterior 


part; 2) the epimerite is elongate, from two to four times as 
feng ‘ns wide (in Ellis* described species it is put little 
longer than wide, 131.2) ;3) the apex does not terminate in a 
proad disc the edge 6* which has a fluted appearance because of 
the presence of numerous small finger-like processes, put 
terminates ina disc edged with dichotomously pranched, distinct- 
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ly separated digitiforn processes, from eight to twenty in 
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bers 4). the deutomerite is not elongate as in Ellis® figure 


wh: cr at ‘ts from ‘eighteen’ to twenty-two times the Length of 
BD a20%.. fe Ra 
e protomerite, ‘put is only from six to twelve times the 


oe i tN ee a hia eats 4 ; 
i & of the protomerite. B have therefore réplacéa thé 


-_ en aK 


‘a the genus designated vy Crawley. 

en: 
were 
“a 


1 al » 


sili “silt al wa siagnois dom et ott we Ie i: 


Lo diyuol oft eamht ore caowe at 982 sige sot at 


~~ 


. 


7it eee eye 3 SyTouet C . 


- 


a + 
Jf4av esa Gost 20 20s) 


. solwe® ‘¢ notaigieas a 


re 


9 


xte' wo vie eh bunts 
ovad Pee 


a2 i 


pnt is 


rm; Sa Pye Ps, 
qs ’ Tiller ; 


et? 
us LP ees te Yn 
er. 
~ © 
a i oR 
s+ 
’ > [yp 
"Ne ~ ‘ 


\ ur Fi pe 


¢ 
Ym 
% rer oy 
* prem i” 


Hoplorhynchus scolopendras Crawley 
Pig. 41. 


¢ 


1903 Hoplorhynchns scolopendras Crawley 1903n:636-"7 
1913 Amphorocephalus actinotus Ellis 19130:277 
1915 Hoplorhynchus scolopendras § Watson 


. 
om Fam 


Crawley’s description of the species is quoted: 


_ This species is created for a gregarine parasitic in 
Scolopendra woodi Meinert from Raleigh, N.C. Two specimens 
were present. One of these, when first seen, was a balloon- 
shaped sac, 350 microns long by 200 broad. The epicyte 
and. sarcocyte were each nearly or.quite 3 microns. thick, 
and the former was plainly marked with longitudinal stri- 
ations. Both of the individuals were very flexible, 
readily changing shape and showing extensive contortions. 
After having been upon the slide for perhaps an hour, the 
parasites became quiescent and assumed what was probably. 
something like the typical shape. The larger then meas- 
ured 825 microns long by 120 microns broad. The anterior 
end, as shownm= in fig. 19, was much narrower than the. 
balance of the animal, but it is somewhat questionable 
if this narrowing is.permanent. A distinct septum extended 
across this narrower region, cutting off a portion. of 
granular entocyte. Backward from the broadest portion, 
the animal*s body tapered gradually, ending behind in a 
point. This species is placed in the genus Hoplorhynchus 
on account of its close resemblance to H. actinotus Leidy 
and its occurrence in a centipede related to Scolopo- . 
cryptops, the host of the latter.® 


Its position is doubt ful from insufficient evidence 


f 
and will not remain authentic unless corroborated and better 
described by some future worker. 


Ellis included this species with H. actinotus under 


the name A™phorocephalus actinotus (Leiay). I have referred the 
fe -:- et Bary its 04 ance Le. ae a ee at a, Peo. 
species to the original position. The protomerite does not 
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ss Species of Uncertain Determination 


Trichorhynchus lithobi Crawley. Fig. 44. 
ie Crawley's statement concerning this species is as 


follows (1903n:637) : 

ny . oe Z 

 fhis animal, which is apparently specifically distinct 
from any of the other gregarines parasitic in Lithobius, 
was found in a specimen of that centipede from Raleizh, 
N.C. An epimerite was not found. The protomerite was 
subcordiform, and displayed in front a differentiation the 
exact nature of which could not. be determined. The deuto- 
merite varied considerably in shape, the animal being quite 
polymorphic. Both epicyte and sarcocyte were distinct and 
of about equal thickness. The septum was thick and 
curved backward. The endocyte was not. dense; the nucleus 
large, with several karyosomes... The largest individual 
Se) seen was_195 microns long." 
. : 


“There seems to be no basis for placing the parasite in the 
“named genus. None of the characteristics of this genus are 
named above, the elongate epimerite, ovoidal cysts which 
‘denisce by pseudocyst, cylindrical spores. ‘Enough data are 
lacking so that the species cannot be definitely placed in 


any genus. 
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A parasite is descrined by Leger and Duboscaq (19080: 


312) but not named. It was found on the island of Corsica, 


n Chaetechelyne vesuviana Newport. Their statement in full 
Follows: 

| *Sur plusieurs individus— examings, un seul (a*Ajaccio) 
était parasité par une Grégarine recontree seulement au 
stade de. sporadin. Sous cette forme, la. Grégarine est 
allongeé et mesure 1004. Le deutomérite est, dans sa. 
partie. antérieure, plus large que le protomérite dont il 
atteint 5 ou 6 fois la longenr, puis il va en s’attenuait 
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Tenet terminer en pointe mousse. Ces caracteres ne 
pas suffisants. eens rapporter ces sporadins a un Rho- 
londia. poranss q'a un Actinocephalus." 


4 by Balbiani Dactylophorus sp. (1889: a “This species 


meee 


B8 eon a discussed in detail under the ¢ heading Dactylophorus 


A fourth species of doubt ful position is that described 


Ke ylliker as Gregarina scolopendra (fig. 48). See discussion 


- Nina Pacis Gremmecki. 
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List of the Polycistid Gregarines in the 
Orthoptera 


The species of each genus are arranged in chronological 
. order 


DAE 


rogaine scsi Dufour Ocdipodae migratoriae ACRI DI DAE 
152-3. . Grylli campestris. _.. GRYLLI DAE 


Geer ina hyalocephala Tridactylus variegatus GRYLLIDAE 


Gregarina ovata Dufour Porficula auricularia FORFICULAR- 
es ee ine sa ce ee '  IDAE 
Gregarina blattarum Siebold Periplaneta orientalis (L.) 

156-8 | | Periplaneta americana (L.) 

ty Blatella germanica (L.) BLATTIDAE 


‘Gregarina locustaecarolinae Dissosteria carolina (L.)ACRIDIDAE 

159-60. pana eeidy 

Gregarina achetaeabbreviatae Gryllus abbreviatus Serv. 

ahah ; Leidy Gr yLLI DAE 
regarina macrocephala Schneider 

1625 ; ; _. Nemobius sylvestris (F.) 

L* GRYllus domesticus L. GRYLLI DAE 


Gregarina panchlorae Frenzel Panchlora exoleta Klug GRYLLIDAE 
Gregarina acridiorum Leger Pamphagus sp. 
1640 | . Tryxalis sp. 

oh ie SP. ACRIDI DAE 


a eee paranensis ACRIDIDAE 


serpentula Cepipee? 
a / Periplaneta orientalis (L.) 
i x . BLATTI DAE 


Gregar ina Rreiie tat) Ellis Melanoplus differentialis(Unhler) 
166-8 ___. Mi. femur-rubrum (deGeer) 
y M. atlanis (Riley). 
M. caloradensis. ? 
M. bivitattus_ (Say) 
M. angustipennes (Dodge) ACRIDIDAE 


Brachystola magna Giard be 
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Gryllus abbreviatus Serv.GRYLLIDAE 


ecco longiducta Ellis Ceuthophilus latens Scudder 
ae 9='7 C. maculatus (Say) LOCUSTI DAE 


consobrina Ellis Ceuthophilus valgeas Scudder "% 


Gregarina illinensis Watson Ischnoptera pennsylvanica (deGeer) 
70. BLATTI DAE 


galliveri Watson Gryllus abbreviatus Serv.GRYLLIDAE 


stygia Watson | Ceuthophilus stygius (Scudder) L. 
LOCUSTI DAE 


nigra Watson Various Acrididae 


yim solitaria Watson Gryllus abbreviatus S€rv.GRYLLI DAE 


‘Leidyiana eylloras (Cuenot) Watson 
(186-8 — a Gryllus domesticus (%.) GRYLLIDAE 


ri lospora roscoviana Schneider Petrobius maritimus ? 


ralospora affinis Schneider Machilus cylindrica E. Geoff. ? 


cect tenax ‘Schneider 
1 .89-90 

“Hirmocystis gryiiotelpes Meger}tanes 
190-1 | _ ...Gryllotalpa gryllotalpa (B.) 
GRYLLI DAE 


- Blatella laponica ?  BLATTIDAE 


“ACTINOCEPHALI DAE 


a * 


tr ammnan plaberae Frenzel Blabera claraziana Sauss. ? 


, geinocephalus 1 pachydermus (Crawley) Ellis 
Pa. _Dissosteria carolina (t.) 
ACRIDIDAE 


INDETERMINATE SPECIES 


pce arina conica Dufour ? Coleoptera and Gryllus 
Gregar ina davini Leger and Duboscq ve 7, GRYLLI DAE 


195° Rr Soy, i _Gryllomorpha dalmatina Ocsk. 
‘MISCELLANEOUS | ; 
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Gregarina oblonga Dufour 
Figs. .177 & 178 


oer Gregarina oblonga ‘Dufour 1837313 


1848 Gregarina oblonga Prantzius 18483195 
1851 Gregarina oblonga Diesing 1851311. 
A 1863 Gregarina oblonga Lankester 1863:94 


a 


> 


. "The only description extant is the original 


Dufour, which is as follows: 
~~ ae 
‘in - a a -* ~ +e 
_ *Oblonga flavescens conico-cylindroidea; cephalo- 
__ thorace abdominis quintam. partem vix. adaequante. 
Oe Hab--OeGipodae migratoriae et 
2 Grylli campestris 
Beaucoup moins conique que la G conique elle a une 
couleur jaunatre qui ne s*observe pas dans les autres 
ayeeenes. 


val as in the. case of Gregarina conica, Dufour confused more 


than one | species under | a single name. Oedipoda is a genus of 


s ' : . : 
the order Diptera and also of the Orthoptera. If the Dipteran 
0. “der is ‘meant, “the same species of gregarine would not be 


Looked, for in “poth Diptera and Orthoptera. Such an instance has 
no ot vet ‘een recorded for a single species. 
Dufour’. Ss ) drawings from both insects are, however, 

, Although 
aa are slightly different in ‘their r elation to the 
tlle 3 <7 te - . a sa 
deutomerites. 

Frantzius lists the species as from Oedipoda only. He 
1. I have not attempted to separate the parasite in the two hosts 
as two species from the meagre description we have, but have 


recorded. this species. in this _chapter_as well as in the chapter 
on the. list.of — ins Sea under the Diptera. 
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places it in his genus Gregarina 


ai + ae" = oo. - . ee oie " 
 “S“stets zu zwei aneinander geheftet." 


Diesing mentions it with hosts as Oedipoda migratoria 


and 0. stridula, and from Gryllus campestris. 


wi Lankester gives the host as Gryllus. After this mention, 


‘the species passes out of the literature. I have listed it 

MME the parasites of the genus Gregarina pecause Dufour states 
®*cephalothorace abdominis quintamn parten" 7 = i 

“ant because Frantzius lists it among the parasites with both 

‘primite and satellite. | 


| This species may be identical with Gregarina macro- 


- cephala S°hn. from the identity of one of the hosts, but the 


two cannot be correlated. Dufour describes only sporonts and 


~~ 


a. Re ce. |. Ms ee ne 
‘Schneider only cephalonts and until the cephalonts of the former 


2 


or the sporonts of the latter or both will have been described, 
a 

the two species must remain separate. 

The only other parasite described from a host belonging 


to the sub-family Oedipodinae (Acrididae) is Gregarina locustae- 


carolinae Leidy but the sporonts of the two species are not 
identical. 
The second host named is now known as Nemobius sylvest- 
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Gregarina hyalocephala Dufour 
Figs. 151 and 182. . 
1837 Rieias hyalocephala Dufour 1837313 
1851 Gregarina hyalocephala Diesing 1851:11 
q 1863 Gregarina hyalocephala lLankester 1965394 
ti 1899 Gregarina vicina eomaoael Labbe ... 1899234 


Dufour s description is as follows: 


a "Oblongo-conica; cephalothorace hemisphaerico diaphano, 
abdominis quartam partem subadaequante - - - 
Hab. in ventriculo Tridactyli.* 


The species is, from this description, and from the 
character of the epimerite (Fig. 182) quite evidently a member 
of the genus Gr egarina. f cist 

7 - Prantzius does not mention the species; Diesing and 
Lankester merely do so and Labbé places it anong ‘his Uncertain 
‘Species. 


Gregarina ovata Dufour 
Pig. 183. 


1826 iseertun ovata Dufour 1826318 
1857 Gregarina ovata Dufour 1837312 
1837 Gregarina ovata Siebold 1837:408 
1838 Clepsidrina conoidea Hammer schmidt 18383356 

«1845 Gregarina ovata. _ Desmarest 18453 .?. 
1848 Gregarina ovata Frantzius 1848395 
1851 Gregarina ovata Diesing 1851310 
1863 Gregarina ovata Lankester 1863:94 
1873 Clepsidrina ovata Schneider 1873:515-33 
1875 Clepsidrina ovata Schneider 1875:578-92 
1885 Clepsidrina ovata Schneider 1885: ?. 
1899 Gregarina ovata Labbe. 1899310 
1904 Gregarina ovata Paehler 1904:14-18 
1905 Clepsidrina ovata Schnitzler. de cheat 
1915 Gregarina ovata. Watson _. 


Gregarina: Sporonts biassociative. Measurmments not given 


in any description. Ratio--length prot:total length :: 1:5 to 
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265 width protswidth deut $: 1:2. Protomerite of primite 


henispherical, slightly constricted at septum. Protomerite of 
satellite flattened. Deutomerite ovoidal, widest below middle 


in primite, “above middle in satellite. Posterior end rounded. 


fucheus sphericat with many small karyosomes, visible in vivo. 
pimerite a simple hyaline knob. 


oys ts spherical or . slightly ovoidal, dehiscence by sixteen,more 


or less, sporeducts; spores cylindrical, truncate at ends (not 
i 

eee shared), macrospores and microspores (15.8 x 7.95 8.3 

5 , ; Catuad 


x 3.4, 4. 


"4 in France, and at Berlin and Danzig, Germany. 


‘Host: Forficula auricularia 1. 


Habitat: Intestine. 


Dufour designated as hosts Gryllus campestris and 


Forficula. He gave a good figure of biassociative sporonts 


taken from Forficula and a figure of a single sporont from 


as which differs considerably in shape from the other and 


probably represents. another species, although I have not 


a 
attempted to place it systematically. 


Siebold accidentally found this species in Forficula 


but he did not think the organisms were animals for no motion 
was observed. | 


Frantzius represented an accurate figure of the 


species. He named Forficula only as host, recognizing Dufour's 
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error in including a parasite from Gryllus. 
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Diesing indicated that Hamnerschmidt had described a 


.. species, 
gq 


Clepsidrina conoidea, from the same host. 


also included as a synonym G. Psocorum Sieb. but from the 


act that | the host Psocus quadripunctatus is a Neuropteran, I 


b 


joubt ‘the authenticity of this statement. Siebold’s paper is 


os available and the conjecture cannot be verified. 


Schneider agreed with Diesing that Clepsidrina conoidea 


isa synonym ef Gregarina ovata. He discussed at length (1873: 
515- 33) the cyst- -formation in this species. In 1885, he worked 


re 


upon, the ‘species in greater detail, finding and. giving measure- 


as 


ments of two kinds of spores. 


The species was the subject of a monograph by Paehler 


Gregarina blattarum Siebold 
Fig o .484. 


. i blattarum “‘Bievola 1839357 
1848 Gregarina blattarun Stéin. 18483223 
+1848 Gregarina Blattarun Frantzius 18483195, 5 
1851 Gregarina Blattarun Diesing 1851310. | 
1853 Gregarina Blattae ee ae 
peel. . orientalis leidy 18533239 
» 1863 Gregar ina blattarum .. Tankester 1863394. 
1875 Clepsidrina blattarum Schneider 18753580 
1881 Gregarina blattarun Butschli. 1851:384-409 
1891 Gregarina blattarwa Wolters 18913115-24 
18935 Gregarina blattarun Marshall 1893325-46. 
1899 Gregarina blattarum Labbe 1899310. - - 
1900 Clepsidrina blattarun deMagalhaes .1900;38-44 
1905 Gregarina blattarun | Crawley .1903a:44... 
1907 Gregarina blattaruna Hall... 19073149 
1915 Gregarina blattarun Ellis 1915c%$265 


Gregarina blattarun Ellis 1913a3 83-4 
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Bray Gregarinas Sporonts biassociative, rather stout- 


| Length of sporonts 
-500“, width 185 hacia Ratio--length protstotal length :: 
1:5 (primite); width protiwidth deut ¢: 1:2. Protomerite of primite 
slaps ¥ — 


cylindrical in posterior two-thirds, rounded anteriorly, no 


constriction at septum. Very little wider than high. Protomerite 


" satellite flattened, wider than protomerite of primite, twice 
as 


s wide as ; high. " Deutomerite irregularly cylindrical, widest in 


Bitedicr half of primite and in anterior half in deutomerite. 


More or less pointed at posterior extremity. Sarcocyte layer 


thick. Nucleus small, spherical, (44, in diam., deMagalnaes) 


vg 


feath from four to six karyosomes. Epimerite a simple hyaline 


Oysts Dees teal or ovoidal. Sporeducts reaching to outside of 
transparent covering of cyst. Sporeducts eight to ten in number. 
Spores cylindrical to parrel-shaped, truncate at ends, 8.3 x ae 
and 4x 84. n> | 
— orientalis (L.) (Blatte or.); P. americana (L.); 
Blatella _ germanica (n.) (Ectovia germ.). Pra | 

ken at Danzig, Berlin, Heddelverg, Bonn, and Leipsic, Germany, 
Paris, France, Puiiadelpnia,, Pa. and Rio de deneiro, ‘Brazil. 
eros: Ttestine. 

“This ; is a remarkably. cosmopolitan species, as seen 

from the locations in which it has been taken. It is remarkable 


Bee ee te = aah ate. 3 ame =: 
from another point of view, viz. the name has remained unchanged 
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1 undi isputed since the discovery of Siebold, save in two instan- 


ees Ee te ee! 7 


Leidy described briefly a Blattae orientalis 


nn the Wited States, which species proved to be synonymous 


with the earlier named species, coinciding in measurements, pro- 
ae 

portions and host. 

Schneider gave a brief Reais with a good figure 
> an association ‘and a dehiscing cyst. ib, | 


‘Butschli admirably ‘described the process of cyst- 
"4 


formation from beginning to end, a process never before seen and 
rarely described since. 


Wolters observed some of the nuclear changes in the 
; y Ste 
. Marshall contributed the third ae paper on the 


my 


ep tonment of the species. 


a | deMagalhaes found G. blattarun in Brazil in 1900; 
three years ] later Crawley found it in the Unitea States, poth 


ot ween e me ve - 


from the original host. The specimens found py these writers 
were no doubt those of the true old-world G. plattarun. The shape 
ie eeticns correspond, and in hosts of the nature of the 


01 ekroach, there is little wonder that poth the host and the 


q - 
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par asites are widely distributed. 
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Gregarina locustaecarolinae Leidy 
Fig. 188. 


7 1853 Gregarina Locustae Carolinae Leidy 18533239 

- 1856 Gregarina Locustae Carolinae Leidy 18563 47, 
1859 Gregarina fimbriata ... Diesing 18593730 
1863 Gregarina Locustae Lankester 1863:94 
1899 Gregarina locustaecarolinae Labbe... 1899235 
1903 Stephanophora locustaecarolinae Crawley 1903a;54 
1907 Gregarina locustaecarolinae. Crawley. 19073225 
1913 Gregarina locustagcarolinae Ellis. 1913c3 268 


‘ Gregar ina: ‘Sporonts biassociative. Maximura length 
‘ef sporonts 350 zt average length 250, ° Ratio length prot:total 
meth $3136. (primite); wiath yrot:wiath deut :: 121.7. Proto- 
merite a little more than hemispherical, one and one-half times 
as wide as high. Deutomerite cylindrical, rather square-cornered 
‘posteriorly, nearly twice as wide as shachamenalenes Nucleus 
large, spherical, with: one Karyosome. Ryinerite a small rounded 
“knob ¥ with ¢ a very short neck. 
Teken at Philadelphia and Wyncote, Pa. 
, are cay 
‘Host: Dissosteria carolina (t.). 
Habitat: Intestine, 


Crawley recognized (1907) the fact that Leidy describefi 


and illustrated two distinct species under the same name. Leidy's 


figures 35 and 36 (1853), the former my fig. 188, represent 


isolated sporonts typical of the genus Gregarina, in relative 
‘length and width of the protomerite and deutomerite. Association 


adhd mentioned, however. His fig. aT (tig. 189) is quite 


a ifferent in. shape. ‘and the ‘epimerite is an inverted campanular 
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— with slender upwardly directed digitiform 


_—_. IAs 


rocesses. Because of ‘the epimerite, Crawley (1903a) placed the 


species in the genus Stephanophora. In 1907, he found cephalonts 
in locusts quite unlike those seen by Leidy. They possessed simpl¢ 
‘mobbed epimerites, like those of other species of the genus 
7) 
Gregarina. He saw the sporonts also, and they compared favorably 
“in length with those described by Leidy. At the same time 
Crawley dubstantiated Leidy*s discovery of the digitiform epi- 
merite for he found similar cephalonts and also sporonts which 
compared. Thus it was discovéred that two species were involved, 
the one a true Gregarina, the other not. The latter species is 
“now known as Actinocephalus pachydermus (Crawley) Elis. 
Gregarina achetaeabbreviatae Leidy 
Figs. 191 & L926 
is Achetae Abbreviatac Leidy 18533238 
Gregarina Achetae Abbreviatae Leidy 18568 47. 
Gregarina oviceps | by Diesing 185938750 
} Gregarina Achetae Tankester 1865:94 
Gregarina achetaeabbreviatae Lappe .... 1899355 
Gregarina achetaeabbreviatae Crawley 1903a3.45 
Gregarina achetaeabbreviatae Crawley 1903b:63 
7 Gregarina achetaeabbreviatae Crawley 19073 220- 
Gregarina a chetaeabbreviatae Ellis. 1913c: 266 


Gregarina: Sporonts biassociative, obese. Maximum 


» Average sporonts 459 in length, oo re laa 


Ratio Léngth prot: total ae 2: l: Té Ratio width prot: 
r _- —— . f ° vee - —— 
width deut $i 1:l.1. Protomerite ‘hemispherical to subglobose, 


width twice the height. ‘Slight constriction at septum. Deuto- 
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merite stout- -podied, nearly as wide as long. Widest at shoulder 
Sh 


“—* ad 


re it is very little wider than protomerite, Posterior end 


rt cate. ‘Epimerite undescribed. Endocyte dense in deutomerite, 


— 


$0 in protomerite. Nucleus not visible in vivo and not seen. 
ovsts spherical, Pa in average diameter. Sporeducts 2-5, of 
1000, . Spores barrel-shaped, ae va 


en at Philadelphia, Pa., Beach Haven, N.J., Douglas Lake, Mich. 


maxim Length ° 


aver fora, ec: - and ‘Urbena, Tl. 


Host$:Gryllus abbreviatus Serv. (Acheta abbreviata); G. americana. 


= = 8 oe 


Mibitat? qntéstine. 
| “Leidy"s drawing of. the. species (1853), my fig. 191, 
‘represents the same gregarine as that described by later writers. 
Mat later drawings from Leiay’s unpublished manuscript, Crawley's 
19038 paper, Pl. III, figs. 34 and 35, show two distinctly _ 


a Prerent species, one pevdetdttve siiith the other not. Crawley 
- 
ec nfused the two in his description, under the name of Gregarina 
Linvesoaicovisis In 1907 he desceibea two distinct species 


> 
se 


h wever, one the Gregarina achetaeabbreviatae of Leiay and a new 


.. erratica, for the solitary species. ‘The latter I have 
transferred to a new genus Leidyiana. For description, see under 
Leidyiana solitaria. 


¥ Ellis founa Gregarina achetaeabbreviatae at Douglas 


Lake, Mich. ana I have found it from material taken at Haverford, 


es and at Banh, S11. 
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ss @rregarina macrocephala(Schneider) Labpd 
a. AE ee © me bP 


a 1875 Clepsidrina macrocephala Schneider 1875:574 
' 1882 Clepsidrina macrocephala Schneider 13823442 
+1887 Clepsidrina macrocephala Schneider 1387373. 
1895 Clensidrina sp... ... Cudnot.... 18952321 
1897 Clepsidrina gryllorum Cudnot 1397354 
1899 Gregarina macrocephala Labbe 18993190 
3 Gregarina: Sporonts piassociative. 
7. The following synopsis refers to the cephalont only, 
there being no available description of the sporont. 

7 Ratio--length prot:total length primite Ss lss5 
width protiwidth deut :: 1:1.2. Protomerite roundea laterally, 
as wide as high. Gonstriction at septum. Epimerite super imposed 
“upon protomerite on a short stout neck. Epimerite a large hyaline 
- evoidal pody a little longer than the protomerite of the ceph- 
ae + pee We eee ane = oh 
‘@lont. Deutomerite elongate cylindrical, tapering suddenly to a 
sharp point. Endocyte with large irregularly arranged protoplasm 
“granules. | A 
sts spherical, dehiscing by sporeducts. Spores doliforn. 


Taken in the Departments of Aisne, Indre-et-Loire, and Vienne, 
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This species may be identical with Gregarina oblonga 
ufour, from the same host. | 


It is impossible, however, to cor- 
‘elate the two named species for the reason that Dufour described 
only sporonts and Schneider only sporonts. | 
we ‘Leidayiana gryllorum (Clepsiarina ge) was erroneously 
tnoluaea with this species by Labbe. 


For discussion see under 
eidyiana eyiloran. 


eaetné panchlorae Frenzel 
.. Fig. 187. 


1892 eregarina panchlorae Frenzel 


18923 299-300 
- Gregarina: Sporonts piassociative, 


= 


‘long and slender. 
SPoronts a long, 35, wide. Protomerite of satellite cylindrical 


2 
stricted slightly in anterior half. Deutomerite of primite fits 


into a deep depression in anterior end. Deutomerite cylindrical 
Nucleus spherical, 18-20 in diam., with one karyosome. 

 - ; + 

‘aken at Cordova, ‘Argentina. 


fost : Panchlora exoleta Klug. 
Bi ah 


Hab bitat: Intestine. 
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oo of a young, the other of a mature association. (Pigs. 185 


and 136, ) 
The lengths of the two species are, however, widely at 
variance so they are not identical. 


Srahie Se fil pad , 
Gregarina acridiorum Leger 


1893 Clepsidrina acridiorm Leger 18933 811-13 
1896 Clepsidrina acridiorun Léger, 1896327 
1899 Gregarina acridiorua Labbe 1899:10 


4 Gregarina: Sporonts piassociative, cylindrical. 
‘Maximum Length of associations 1000 ° Sporonts seen 
length, AB tn width. Ratio--length protstotal length $:1:5; 
“prdtomerite subglobular in primite, indented at anterioe nate 
satellite. Deutomerite cylindrical ’ rounded at posterioe end. 


Sarcocyte thick, especially in protomerite near septum. Endocyte 
4 i nn o - ~* ~ - -- - « < » . = ~—e* 
yellow-orange. Enimerite a simple spherical globe. 


a 3 ee, Et es 2 
bysts spherical, is in diameter. Sporeducts 12 to 15 in number. 
Very long, yellow at base. Spores extruded in long chains. Spore 


‘aoliforn, 7.6x 5.54 ” 


Hosts: Various Acrididae, especially area Sp., Sryxalis sp. 


fi 


(Teuxalis), ana Sphingonotus Sp. 
Ta Taken at Nemours, “Algeria. 


Hapitat: Intestine. 


Gregarina paranensis (Kunckel 4a' 
_Herculais) Watson 


1899 Glepsiarina paranensis Kunckel a'Herculais 1899:622 
1915 Gregatina paranensis.. Watson. 
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Wid Gregarina: Sporonts biassociative. Length not given. 
é TT? 

Deutomerite four times as long as protomerite. Ellipsoidal, pale 


7. The author says the species differs from G. acridiorum 
Leger in having the deutomerite ellipsoidal instéad of cylindrical 


and the endocyte pale yellow instead of yellowish-red. He says 
re bs ¥ 
ppetween the moults of the insect the parasites are abundant. They 


Sofa: <n <n * “ : . : : . 
‘Giminish in numbers after cach moult. 
Taken at Parana, Argentina. 

————— Pee ¢h0.5>%- 

‘Host: Schnstocerca paranensis. 


‘Habitat: Intestine. 


Gregarina serpentula Magalhaes 
Fig...185 x 


1900 Gregarina serpentula Magalnaes 1900; 40-44 


Gregarina: Sporonts piassociative, slender, elongate. 

Length esecierion 1200,,. Wien 180,,. Average length wen Paty 
‘width 604. The protomerite is 50 long. R“tio length prot:total 
length $3.138; width protswidth deut 83 131.5. Protomerite sub- 
Spherical, flattened at septum, width equal to length. Constrictiom 
at septum. Deutomerite elongate cylindrical, proadly rounded 
behind. Nucleus spherical with several karyosomes. Young asso- 

oe an S) Bees fo bea m ee gee = : A te SE . ; om 
ciations more slender, protomerites greatly attenuated. 
Host: Periplaneta orientalis. 
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Taken at Rio de Janeiro, Brazil. 
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bita tz Intestine and coelom. 


Magalhaes names the species serpents from the manner 


f movement. 
_®- - mont paru rappeler la forme de la téte aun 
serpent et ses mouvements.*® 


‘The pethor found instances in which more than two sporonts were 
a attached: 

-—s-“ Gelle-ci (espéece) fournit fréquement des examples a’ 
& association de plusieurs individus disposes en file; deux 
trois_et_ plus. sont accoles par_leurs extrdmités opposées. 
D'autres fois, ils forment des groupes constitues atun, 
plus gros. exemplaire, a l*extremité posterieure. dudél 
sont accoles. deux, trois, cing satellites plus. petits.* 


‘These phenomena are observed in rare instances throughout the 
genus Grogerine. 

“This Species is quite distinct in characteristics from 
G. blattarun Sieb., from the same host and its authenticity is 


not questioned. 
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Gregarina rigida (Hall) Fllis 
Figs. .194, 197 & 198. 


1907 Hirmocystis rigiaa Hall 1907¢ 

1907 Gregarina melanopli Crawley 19072223 
1913 Gregarina rigida — - Ellis. 1913c$ 267 
1913 Gregarina melanopli Ellis 1913d3 82-3 


2  @regarina: Sporonts biassociative put rather ‘stout- 
ah 


bodied. Max. Length of association hia Average length oats 
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‘Sporonts 250-75 long, cielior a wide. Ratio length prot: total 


Length ¢ 33 ‘prifaite ae, 35 ‘an 1:6; bength prot: total len th satellitt 
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1) oe abcueii arhivctsk ex ag vee noltebs 


O28 ftgnel oyssovh. wPPhe ned alooune fe ery 


wuoLoos hus Amal e 


LJupcige eetoeye eff sone woatth 
Fe 


omiot af teleguer riety cno® 
* 27 Hommvirom ‘fea -28 taogree. | 
2S me 


- . _ 
~~" Vt , ila “cc tia J fc iriw at & ocnecarkt ~ ebeskea 
. g . i 
ps aD J LIDS i fi ely oi leoSgaas bong ‘ + ( 


, bret mol seg eafasas 2 2uly_ teehee 
F ta ‘Gz | ‘ ONS 2 $3 tre 4 102 34 eae cet o 
ants ar +e" . -* iy ai 8. gn bad ou eONy a td 
ira prla Leboyvt tereivte Iona 


_ 


MIS esons3 ow mt feh-wado pun Feige.) < 
at 

C2 ustato ih tbalteps anda ue eolbeqay ee. 

muitnodive ett Bageteod one Seis more iyi e 

2 ional sand 

: | ® . (<8) 


“ISR (Fie) optata axtugow® 
CL @ TOL OOF ag Me, 


Sd nS & etigts oh tevoomte 
“S&sveexr << <eIued i Lyon Lon, prone 2 
VISZoEICL oli obitgin antingod 2 
Eutesneser cil iz Miles 5 aS 


‘ort ey a ed ori tatonen, ohed g + netot ocdnagen . 


orgioug tdaned mer i nln a Or <a — 
ond i 


[fefoa, ddynes Lesosstorg cjgmed 29¢l\ 02 Sel. tt a L« ae 


attrometem@® sale l 25 tread debe tong ote g Lim 


eae a 


¥ ek 


4 dae at | 


“oe 
mewhat flattened, width sometimes three times the height, generah- 
a ly less. Gonstriction at septum more or “less indistinct. Deuto- 
morite cylindrical < or parrel-shaped, little wider than proto- 


F nerite, ening ina broadly rounded or flattened square-cornered 
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extremity. ‘Endocyte very dense and brownish-yellow in deuto- 


nerite, tan in protomerite. Epimerite a small spherical hyaline 


k nob. 
Cysts yellow-orange, 300, in diameter, sporeducts short, ten or 
of 


ss in number. Spores extruded in chains, parrel- shaped, 5 

Bikes 2+ Wyncote, Pa.; Douglas Lake, Mich.; Lincoln, Nevr.; 
BURG Rrings, Colo.; Boulacr, Colo.; Urbana, Tilinois. 
Hosts: Melanoplus femoratus (Burm.); M. luriais (Dodge); M 
 femur-rubeum (aeGeer); M. atlanis (Riley) M. atlantis): M. aiffer- 


 entialis (Unler) ; Mm coloradensis ? 3M angustipennis (Dodge) ; 

" Encoptolophus sordiais (Burm.); Schistocerca americana ‘Burn. ; 

M. pivitattus (Say) ; ‘Hesperotettix pratensis Scudder; ‘BrachyStola 
“magna Gierd. 


‘Location: Intestine and caeca. 


r¢ * 
vv 
j 


es This species was first described by Hall as Hirmo- 


oystis rigidis, He mentioned dehiscence of the cysts by rimple 


ta 


rupture, and he saw neither the spores not the iced ‘The only 


eel 


char acter in-common with the genus ‘Hirmocystis was the ‘simple 


A - a - + - = A owe « - - __ - . - - —— E 
rupture of the cysts, and this character is possessed by some thirty 


genera. Crawley (1907) , two months later publishea an article 
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describing a new species, Gregarina melanopli which proves to be 
the game Species. He found dehiscence to be by means of numerous 


sporeducts. The epimerite was still unknow. 


Ellis changed the name of the species to Gregarina 


‘rigida (Hell). 


The present writer has taken the parasite from various 
wig ' 


Acrididae in material from Colorado Springs, Lincoln and Urbana. 


Gregarina kingi Crawley 
Pig. .193. 


1907 Gregarina kingi Crawley 1907:221-3 

1913 Gigaductus kingi Ellis 191L35c% 271 .. 

1915 Gregarina kingi_ Watson ee 

2 Gregarina: Sporonts biassociative, rather stout-bodied. 

Maximum length of ese iwutsns es ° Sporont measurements not 
given. Ratio--length pePUL total Udagth t 1:3; width protiwidth 
a bs lil. Protomerite saddle-shapea, Shey Sroaaty @ilatea = 
and nearly flattened apically, with deep constriction just pelow 
middle, dilated again less extremely pelow. Widest part twice — 
the width of narrowest part. Protomerite equal in length to its 
greatest width, a slight constriction at septum. Deutomerite 
widening out rapidly from septum to shoulder, and quite regularly 
cylindrical from thence domwara. Very proadly rounded at distal 
end. Nucleus spherical, small. E"docyte not dense. _ | 


Cysts spherical, 110, in max. diam., one sporeduct only, spores 
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parrel-shaped, 5 X ie. in dimensions. 
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Host: @rylius “abbreviatus Serv. 
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Habitat: Intestine. 


Ellis placed the species in question in the genus 


Gigaductus, originally created by Crawley himself, for G. parvus. 


T have allowea the genus to drop out, removing the type species 


to the genus Gregar ina, for its only differentiating character was 


4 \ 
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z she large single sporeduct. A discussion of the matter is found 


hn the chapter on Coleoptera, under the species Gregarina parva. 
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Gregarina longiducta Ellis 
Pig. .195. 


1913 Gregarina longiducta Ellis 1913d:78-82 
Gregarina: ‘Sporonts Pens eeet at tye, obese. Length 


ssociations once Ratio length prot: total ‘length primite 3 


iesiss. width protswidth deut 2 l: 1. Protomerite broadly rounded 


in front, widest through middle, twice as wide as high, and deeply 


‘constrictea at septum. Deutomerite slightly proader than high, 
ay widest through middle. Very proadly rounded or 


flattenea at posterior end. Satellite longer than primite in all 


associations observed. Nucleus not observed. Endocyte very dense, 


—) 
a EPimerite « a “short aigitifonn 1 process equal in length to 


P Sgtomerite of cephalont. 


Cysts spherical, $60, in avg. diam. SPoreducts 3 to 3.5mm. in 


length, four in number, arranged around one pole of ree: SPores 
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discharged in chains. Cylindrical , 3 ae ; 


“Taken at Douglas Lake, Mich. 


ae . 
‘Hosts: Ceuthophilus latens Scudder and ©. maculatus (Say). 


Habitat: Itestine. 


~menm + one eet ~~. 


Gregarina consobrina Ellis 
a ee bOG. 


a, 1913 Gregarina consobrina Ellis 1913c¢:267 


Gregarina: Sporonts biassociative, obese. Average 


_ length of ayes , average widih 450, . Ratio--length 


 ~protstotal length $3 1335.5 to 134; width protiwidth deut 3° 131.5. 


 Protomerite hemispherical, no constriction at septum. Deutomerite 


Subspherical to ovoidal, nearly or quite as wide as long, broadly 


rounded posteriorly. Endocyte not described. Nucleus not seen. 


_ Epimerite short, Simple, digitiform. 


_ Oysts spherical, 250-300, in diameter. Sporeducts 4-6, all in one 


hemisphere, 900-1209 in length. SPores extruded in chains. 


- Gylinarical, era i 


Taken at poulder, Colo. 


ca 
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“Host: Geuthophilus valgas Scudder. 
‘Habitat: Intestine. _ ia 
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i < Gregarina illinensis n.sp. 
Pig. 207. — 


Host Ischnoptera pennsylvanica (acGeer). 


a = 


The species was taken at Urbana, Illinois in November 


Te intestine of= one field cockroach was found to contain 
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ee 
wenty-five associations. A dozen or more immature specimens 
ES ra ee : a oe ; : 
fm the cockroach were collected at various times throughout the 


fall but only this one was infected. 
me “The sporonts are biassociative and elongate-cylindrical 


Sah The maximun length of an association seen was ee 


Leng 
i. 


: th of the primite being ay its width ee ‘Ratio length 


rots total length primite $3 1:5; width protswidth deut t tgi.1 


- 


to 4:15. The protomerite of the primite is dome-shaped, the 


v riatin teins the height. The widest part of the primite is 
hap 


the middle ‘portion. There is a constriction, not very deep, at 
the septum. pie protomerite of the satellite is rectangular in 
shi De, 1.5 times as wide as high and depressed at ‘the anterior 

é id ‘into Mick concavity the primite fits. The deutomerite is 

r eg 2 larly cylindrical, elongate and well roundea at the posterior 
nd . The nucleus is large and spherical, and contains many 


small chromidia. The endocyte is dense in both protomer ite and. 
a deutomerite < and is plack in transmitted light. The nucleus is not 
7s isiple in vivo. 


Cephalonts and cysts were not recovered from the host. 


ye 


A table of measurements follows: 


Total length association 1.110 1.110 1.080 1.050 m. 
saab ; mat? ne 
Length protomerite | 10 .10 4.10 ~ = .09 

z ength d eutomerite 245 45 444 .41 

Width protomerite. geet tvede Jakh . Ll 

_ Width deutomerite oboe Behe ES OL 

_ Total length sporont 205 ao «94 . .@ 
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Rat do ler h prot 
: gon “length. 1395.5 135.5 136.4 136.58 
atio width prot | theta 
_. width deut 
atellite: BA fey w 
i h protomerite .07 oS 08 .07 
eel deutomerite .53 043 044 8.48 
ith protomerite  .13 213 13 012 
Lath deutomerite 219 ool ol? 018 
Total gees agiigadi 56 256 on * 455 
Ratio length prot | i eh. ‘s 
‘total length 1:8 134.3 1:6.5 13:8 


221.5 181.4 131.7 131.5 


. width deut 121.5 1:1.6 121.3 1:1.5 
This species and the old-world Gregarina blattarum 


Siebold, of Blatta orientalis are differentiated as follows: 


ee ' 


@. blattarun G. illinensis 


Shape Irreg. cylindr. Very regularly cylinar. 
Posterior end of | 
“Gatellite  . Not well rounded, W°11l rounded always 


Ke BAG: 2. often pointed | : 
Sarcocyte Very thick _ Thin except in prot. 
Shape of prot. of sat.Flattened, wider at But slightly. flattened, 
— . . base than else- as wide at. base as at 
as where, 1.7 x as top, 1g x as wide as high 


wide as at top. 2% 
x as wide as high. 

In the following characteristics, the two species agree: 
Ratio length prot | bh ek 
i. total length primite 1: 5 135 

atio =e 
a total length satellite 1:8 r3s 
: ape prot. of primite Hemispherical Hemispherical 
Muclevs. poles. 2 ipherieal Spherical 


Thus, on the strength of the shape of the posterior 
end of the pody, shape of the satellite, and in the matter of 


regularity of shape of the body, , there is basts for the creation 


of a new species, although in one important factor, proportions, 


the two species agree. There are no measurements stated for the 
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Li” 
tron apcies by any of the numerous workers. Schneider says 


me whales + : 
; *.- ~ elle devient trés-volumineuse" 


which indicates that the species may be as large as the one 


here described. The species described by Leidy (1853:239) from 


His drawings 


Blatta orientalis agrees in size with both species. 


indicate an irregularly shaped body and a more or less sharply 


- 
Pe, 
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nted posterior extremity and the hosts he dissected were 


‘propably the introduced European cockroach and the gregarine the 


old-world G. blattarun. 


Crawley records (1903: 44) the species G. blattarum as 


"Common in Periplaneta Baiagtai is, P. americana and 1: 
Ectobia (Blatta) germanica. A few specimens of Ischnoptera 
pennsylvanica, the field cockroach, were. examined, but none 
contained gregarines."” hind 


‘These hosts undoubtedly yielded the same parasites which Leidy alsa 


had found at Philadelphia. 


ys 


if ‘Ellis (19150862) says 


"This gregar ine was ‘goend in several specimens of the native 
roach Ischnoptera pemsylvanica from the_woods near Douglas 
Bake. - - Although no introduced roaches have been collected 
in the vicinity ---, this gregarine from native. roaches. 
seems_undoubted the typical @. blattarum, agreeing in. 
spores, cysts.and sporonts with that species. The biol- 
ogical question of interest is, of course, the source of 


infection of these native roaches: - -; it is. possible. 
however, that G. blattarum is established in the native 
roaches in the new world. -_- -both Frenzel and Magalhaes 


found the native roaches to be infected with gregarines 
other than G. blattarum -- -," 


In his SYllavus (1913c:265) Ellis gives measurements which cdin- 
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cide fairly well with those recorded above in the table. The 
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m length of a sporont he states is 52 while that of 


a3 
sas Sides, ‘species is 560,, - Ellis says 


ar 


"Cysts prolate spheroids, average 450 x 900, - - -, spore- 


ducts 10 or more, reaching the length of 200 ; sporo- 
cysts barrel-shaped, 4 1 a 


-Ellis' drawing differs stmuewhat in shape from that of any specimen 
pecn by the present writer (ratio length prot$total length 
 primite in the former 133.3; ‘in the latter 1:5) but this is not 
Meutticient rn constitute | i species as it ne the only differ- 
ence in the two. It is highly probable that but one species is 
ee Bliis* specimens were taken from Ischnoptera pennsyl- 
. vanica isceecr), at Douglas Lake, Mich. 

| ) “Hall (1907) makes the Simple statement that Peri- 
planeta americana contains -Gregarina plattarum. I have no+ ¢ eason 
q to doubt its presence. 
er is noted that the terms Blatta orientalis and 


 Periplaneta o. are used interchangeably by various authors, 


“the name now accepted being Blatta orientalis L. 
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eregain galliveri n.sp. 
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| 3 ae 205. 


Host stele abbreviatus Serv. 


This species was takenat Oyster Bay, Long ysland, N.Y. 


in August, 1914. Te parasite lives in the intestine of the 
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:.. The Vanebas is rare, seen only twice in a hundred or more 
“crickets opened, sixty-five associations and five cysts being fot 
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m one host and a dozen associations in another. In the former 
“i 1) an 
+ “+ SS ee . ame mn ‘ : 
instance, nearly all the associations were engaged in cyst-making. 
ss ois > ws . — » a 
wo The sporonts are biassociative, even to the smallest 
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seen. The maximwn length of an association seen was ea » the 


. maxima wiath 109, . The animals are quite pul sceeynte but certain 
generalizations can pe made. The protomerite of the primite is 

always wider than the deutomerite. Measurements indicate that it 

is but Pte. wider, put the difference seems much greater because 


‘the two places of greatest width, those used in measurements, are 
widely separated. The protomerite is low and broad, either flat 
or very slightly rounded at the anterioe end and from two to 


fov times as wide as high, the average being three. Its widest 
pert is the middle portion where it is approximately one and Gne- 
half times as wide as the septum. The protomerite of the satell- 
SNE Ga ieonsiacraviy narrower than that of the primite.. It is 

x 

greatly flattenea and from two to four times as wide as high. 


The deutomerite Of the primite is constricted a little just below 


, ‘i we a as gine > nd a a a fe “ mums ; m . ‘ é ~ 
the septum, widening out below the middle where it attains nearly 


te 
Me 


the measured width oft he protomerite. In some instances it is 


nearly cylindrical. The deutomerite of the satellite is 


irregularly subglotular to broadly ellipsoidal in shape and is of 


approximately the same width as the protomerite of the primite. 
The ratio of length prot? total length primite (for twelve asso- 
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remains nearly constant and is approximately the same 


om ye } 
ain the satellite as in the primite, being 1:5. The ratio of width 
trwidth deut primite is approximately 1.3 to lgin the sat- 
lite it is 1:1.4. : | | 
¥ a. The Midoavts is very dense in both protomerite and 
= and brown in color, not plack as in so many species. 
Miisicsarite granules are much larger than those in the other 
a seen in the same host. The nucleus is small and spheri- 
“cal. It is not visible in vivo except in young individuals. 
| Upon carefully flattening out the association on the 
slide, by slight pressure, it was rendered transluctent enough to 
make visible a large inflated papilla on the anterior end of the 
Deetellite which fits into a corresponding depression in the pri- 
‘mite and makes the union firmer. This was well demonstrated in 
"some specimens from a starved host in which the protoplasm of the 
parasite was pale tan throughout and both the papilla and the 


“nuclei were clearly visible. 


The trophozoites possess a knob-shaped hyaline epimer- 


Se Cysts are <psyeplks in diameter , very dense like the 
sporonts and deep prow in color. In one cricket, as stated 
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above, almost all the associations were engaged in making cysts. 


Two such processes were watched from the incipiency to the complet 


2. The diameter, exclusive of the transparent layer is 50 less. 
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tion of the two cysts and took place in less than half an hour. 


At 11 Ale five cysts were present on another slide, and at 2 
on ; 

Me there were seven. Several of the cysts which when first 
% 


“observed were sporonts developed to completion with the ex- 
-udation of sea spores. The maximum number of sporeducts seen 
ona cyst was nine. “The ducts are very long. The spores are 
‘barrel-shaed, 3 Ea i 
It was sat iotpetes that this species was identical with 


 Grawley"s eerinn kingi because of the peculiarly shaped ‘pro- 


iw 


 tomerite of that species, but such was found not to be the 
“case; they differ in many respects. The following table indi- 
cates the chief differences: 


AS G. galliveri G. kingi 
Max. length of ass*n hae Paar 
Ratio . 
_  ... total length primite 135 
Ratio width prot... 
4 width deut “110.8 
Shape prot of primite Broad.and flat, "Saddle-shaped, broad 
a ee shape slightly and swollen in front, 
irregular, 3 x as much narrower behind." 
¢ .... wide as high. Narrower than deut. 
a Wider than deut. . 
Shape prot of satellite Wlattened, 4 x "Subspherical to com= 
ee <a as wide as highpressed®, twice as 
ns" _ wide as high. 
| Shape deut of primite Constrictea *"Cylindr. generally 
Me eS ef below septum, broader in front.Out- 
dilated below line often irregular." 
end widest. in __. 7 een 
posterior 2/3. 
Bis56 deut of satellite Subspherical .to 
f et Sa broadly ovate _ 
" Mucleus Spher, small. Spher, small 
ep nonyte Very dense, deep 
ae brown in both "Not dense®, 
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/ prot and deut 
eetor surface of sat... 
Provided with a 
very large, flat- 
tened papilla which into a very. shallow 
fits into.a cor- 
responding depress- 
ion. in primite . 
350 

y sporeducts 
Rare, not.more than 35% of crickets opened 
one cricket in 50 
harboring it 
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"Not dense.* 


Shows a slightly raised 
ring, primite. fitting. 


saucer on anterior end 
ef satellite 


ee 
Sin e long sporeduct 
contained these para- 
sites in countless 
numbers 


lo other allied species has been described from crickets. 


Measurements of a few associations are as follows: 


“ih ‘imitezs . 
Length protomerite 
_ Length deutomerite 
Width protomerite 
“Rati 
 _ total length” 
St met i 
al width deut.. 
= Satellite: 
‘Length protomerite 
Length deutomerite 
z Width protomerite. 
Width deutomerite 
Total length sporont 
| Ratio 
by total Length 
ihatio 
4 _. width deut 
Diameter cysts 


“Total length association .590 
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Gregarina stygia n. sp. 
Fig. 206 


This new species was taken from Ceuthophilus stygius 


(Scudder) from hosts found in an unused cistern on Dr. Daven- 


 port*s grounds, at Cold Spring Harbor, Long Island, N.Y. 


fi The infection was heavy, as many as five hundred para- 
 gites being found in each of several hosts, and all of the 
recive hosts examined contained each at least a few parasites. 
‘The region infected is the intestine. 


“a The sporonts are biassociative as adulte. The longest 


association measured 560m The sporonts are barrel-shaped, 
the maximum length recorded being el and the maximum width 10 
The protomerite is nearly hemispherical in the primite and is 


flattened in the satellite. The deutomerite is widest at or in 


_ front of the middle portion. The satellite is somewhat more 


slender than the primite and of the same length of a little 


shorter. The endocyte is dark tan in color, not being very 
“@ense in either deutomerite or protomerite, and the nucleus 


: 
ee @ 


is easily visible in vivo. The sarcocyte is thicker at the 


a. il 


septum and anterior ends of the protomerites than elsewhere, but 


it is fairly thick throvghout. The nucleus is small and 


“spherical and contains one or more large karyosomes. 


Sections show that the cephalont possesses a simple 


or obbed epimerite, slightly stalked. The s porozoite is spindle- 


- shaped and contains a large nucleus. Several sporozoites were 
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seen in t e sectioned intestine free in the lumen or lying con# 
" aur. 
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pesetous’ to the epithelial wall. 


- Movement is Sslugzish and of the ordinary two types, 


i 
gliding and contortive. 


Cysts avera ze ve in diameter. Dehiscence was not 


This species is not identical with Gregarina lonzi- 
(1913p: 78-82 
-aucta Ellis/from. Ceuthophilus latens and C. maculatus. Asso- 


| 


Ay 
- observed. 


Biasietons of the latter average oi Gina in length, the smallest 
observed being has long. Large associations of G. stygia are 
only 369.4 in length. Proportions vary as well as lengths. 

| ; ‘The species differs from G. consobrina Ellis (1913a: 


267) in size. Sporonts of the latter species attain a length of 


a £09, , those of Co. stycia not becoming longer than eer oe 


No other species is recorded from the genus Ceutho- 


j 


- philus. 
A table of measurements is appended herewith: 


Total length association .360 -330 ~ 300 ram. 
 Primite: as a 
_ Length protomerite 203 .03 
Length deutomerite 1S. 12 
_ Width protomerite 206 .055 
Width deutomerite 220 .08 | 
Total length sporont 218. 015 
Ratio length prot : 
total length 
Ratio width prot 
width deut 
‘Satellite: 
Length protomerite 
_ Length deutomerite 
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‘Width protomerite 
- Width deutomerite 
Total length sporont 
Ratio length prot 
total lensth 
Ratio width prot 
. width deut 1:1.3 
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Gregarina nigra n. sp. 
Fig. 210. 


Hosts Melanoplus femur-rubrum (deGeer) ; Encoptohophus sordidis 


(Burm.) . 


This parasite seems to be present only as a secondary 
one. It never occurs in large numbers but is generally found in 
the same host with Gresarina rigida. During the season of 1913 
I found the parasite comparatively frequently, but not over half 
a dozen Acrididae yielded the species in the collections made in 
the fall of 1914. It is easily differentiated from the more. : 
commonly found spesies in both color and shape especially of 
the protomerite. It was collected at Urbana, Illinois. 

The maximum length of an association found was sae 
The ratios ofvarious parts of the body are about the same as 
those for G. rigida. The shape of the body is, however, quite 
7 different. The protomerite is shaped like a truncated cone; 
he lhe i eees atthe pase, flattened on the top and square- _ 

it cornered. It is approximately as high as wide at the pase; 
there is no constriction or only a very slight one at the | 


septum. A slight indentation persists at the apex of the pro- 
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and very little wider than the protomerite. It terminates 


= 


in a broadly rounded extremity. The protomerite of the satellite 


~ 


is often not at all flattened put is a little shorter than that 


“ 
es 


the primite and of approximately the same shape. 


7 The endocyte of the deutomerite is very opaque and 


“dense, being black in transmitted light. The protomerite is 
“somewhat less dense than thé deutomerite. The nucleus is not 
Dyisivie in vivo. It is spherical, in diameter about one-third 
the width of the deutomerite and contains many karyosomes. The 
lepteyte is thick at the anterioe end of the protomerite, being 
Eehin elsewhere. } | , 

3 a I have not been able to differentiate the cysts of 
this species (if present in my collections) from those of G. 


rigida. The size would be about the same, judging from the size 


of the associations. I have never seen an infection in which 


this species alone was present so have no way of knowing exactly 
ta apacies yieldea the cysts found when both species were 
present. In the instance of every cyst from Acrididae which I 
have watoned develop, sporeducts grew from small orange-colorea 
discs on the surface. The sporeducts were always short and the 
spores doliform. | | | ial 


‘A table of measurements follows: 


"7 Aw 


ch — Ss 


97 i49ge Oxi font es to tremfoteteb edt vod net 8 


tcorfnvontt ¢thiw emer act to frotaint ive ek oshaee 


astariunet +I .estverotonr ott nmedt mabye tht 
bite 
sn 
atifilezes ett to.etiaer@etorg efT uthnorsxe | @ reste the 180 


tett eats sesnode ofttil x ak smd henetsalt an 0 
” sernde enna oct vfotamtnoncer to tre, othe 

heen etromro view ef otisemotved ett to etvoohne 2 
ek etinemetoir off  tdaltl pest imerwet of von ta $i a 
tor ek avafour eft  ativenntrot Bis Arty aereh anor . 
Midteano trode vetemath at . faolserice at xt coe a 
efT .88mes0u%RY viran artagros Arup otinemosneh ond 7 ‘ 


ae 


arta .otivenwtors att to fre sottetme eft tn toidt ab a 


an 
* Fu 


. 
: 


*o atevo arts Stal treTeIt Th ot 9fde freed tor overt ne ‘ bles) 


-) to nots mort (anoitoeffoo vet ped treaenc +E) 
oxte ett mot arinhut .ompa ect trode ed fisow ots, ha 


Noidw mt roltostal om meee sever evar I senottatoc 


VIioaxe antwern! To yaw om over o8 smpaety saw onols setoeqe 
etow asioece fiod merw hrysiot eseyo. it: FE soar . 
I tolew eAhihieok mowt tavo _vtteve to sonavent os al Hc 


ao, 


hero Ton~eameto Ilana mort ween esouhexoqe .qoleve: Pere wo 


ae 


ont Ann. store exrwia exew etoubenoge ptt engine end. x | 
mort fon e 


ey ef ebelt au BION TO 


_ tewolLot 8 drremenue sen Xo hd 


Ct om of Sees est > higs 


- ‘a 183 
oe length association .990 ~880 1.000 millimeters 
rimite: | = 
peneth protomerite 214 215 215 014 


h deutomerite 239 229 38 44 
Tiath protomerite 12 13 14 13 
idth deutomerite 215 mh 018 015 
Fpesat length sporont .53 44 53 258 
Ratio length prot : 
 ... tetal length 1:3.8 233 133.5 1:4 
Ratio width prot. he : 
_.. width deut 131.2 1:1.4 131.3 isi. 
Satellite: 
Length protomerite oll -10 209 
Length deutomerite 235 234 238 
 Wiath protomerite x oY oi 213 
- Width deutomerite si? 015 216 
- Total length sporont 46 044 47 
_ Ratio length prot 
... total length 1:4.2 1:4.4 1:5.2 
Ratio width prot he 7 | 
BA width deut 1:1.5 1:1.2 131.2 


Leidyiana solitaria n.g., n.Sd. 
Fig. 208. 218-55, 


Host Gryllus abbreviatus Serv. and Gryllus pennsylvanica Burm. 


: The parasites were taken at Cold Spring Harbor and 


oyster Bay, Long Island, N.Y., Haverford, Pa., and at Urbana, 
m., during the summer and fall of 1914, 

= sRhe intestine is the seat of infection, althoughthe 
pyloric caeca is not infrequently found to contain parasites. 
The latter are generally present in small or moderate numbers, 
ee 1 to 25 per host, and nearly every cricket examined at this 
ite 


season was parasitised. Sometimes the number per host runs up 


1) 


to 100 or more, but this is rare. 


The parasites are solitary, never associative in the 
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oe life. The maximum recorded length is 500, , she’ 
“im m width 16. The ratio of length prot:total length for 
fifteen specimens is 1:5 to 1:7. The ratio width prot:width deut 
is 1: 1.3 to 1:1.7. The protomerite is slightly wider than high. 
ae is “proadly cone-shaped dilated in the middle and constricted 
at the septum. ‘The constriction is very conspicuous in the young 
individuals ana fairly deep in the adults. There is no papilla 


at the anterior end. The deutomerite is cylindrical to elongate- 


 @llipsoidal, sometimes tapering but always rounded at the 


 postdrior extremity. (Figs. 218, 21.) 


The endocyte is very dense and black in the deuto- 
merite (in transmitted light) and pale tan in the protomerite, 
the two parts being sharply contrasted. Longitudinal striations 


are easily discernible with the aid of an intra vitam stain or 


(Fig. 243) 
after crushing the pody and releasing the dense endocyte./ The 


nucleus is spherical and contains one or two small karyosomes. 


‘It is not visible in the dense edults, but is seen in vivo in 
the younger sporonts and in the trophozoites. 

; ‘The epimerite is a large rr ely. ay ene hyaline knob 
set upon a short slender stalk of the sarcocyte is very distinctly 


“visible in contrast to the contiguous plack endocyte. It is thin 


it oe 


and of even width throughout. 


a Trophozoites with epimerites are common, both free in 


the lumen and attached to the cells of the intestine. They are 
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Cysts average oak in over-all diameter, the trans- 


parent envelope being about 50a in thickness when the cyst is 
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._ ~.- 


new. Dehiscence is by sporeducts from one to twelve or more 


+ 
: 


in number. SPores are extruded from the long ducts in chains. 


P 
The spores are barrel-shaped and measure 3 apr “ 


ie @en This species was described by Crawley (1903a:45) as 


ea 


- Gregarina achetaeabbreviatae Leidy and later as Stenophora errat- 


- é' 
ica. Crawley first considered the species identical with Leidy's 


Gregarina achetaeabbreviatae from the same host but later create 


for it a new species because 


"- - -at the anterior tip of the protomerite the ectosarc 
is often thickened to form a low papilla, within which 
are traces of a pore." | (1907: 221) 


It is this character which led him to place the aregarine in the 


genus Stenophora. He adds 


"The suggestion is permissible that thie form is actually 
the common Stenophora julipusilli Leidy, somewhat altered 
; from being in the wrong host - - -", 

4 ae . es 


‘The suggestion that the species belongs to the family Steno- 


il 


phoridae is excluded when we consider the method of cyst-dehisc- 


ence, which is that characteristic of the family Gregarinidae 


rather than that of the Stenophoridae. 


The sarcocyte at the anterior end of the protomerite i¢ 


often thickened and papillate but I have not seen a trace of a 


| -P ore. 
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I wish to thank Mr. Elmer Shafer, of Haverford Collere, 


r 
eile? px 


for so kindly sending me live crickets which contained this 


parasite and established the record in the region of Philadelphia. 
A table of measurements follows: 


_ Length sporont 20. .49 .47  .42 ..87. .29 m. 
Length protomerite .08 .07 .08 .06 .06 # £.05 prot.with- 
‘ out epim. 
; .03 epimerite 
|| Width protomerite tate .. .08.. »08 ...008.. .06 
|| Width deutomerite la ES sy SG Te 
| Ratio length prot | 

-. total oo Beeew oe? £86 As? 1:26.23 136 
Ratio width prot 

width deut~ Dike hake? 222.1321.7 13%.6. 131.2 
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Leidyiana gryllorwa(Cuenot) Watson 


Fig. 209, 
1897 Clepsidrina gryllorum Cuenot 1897:52-54 
3899 Gregarina macrocephala Labbe 1899;10 
1901 Gregarina Gryllorum Cuenot 1901:594-5 


1915 Leidyiana gryllorum Watson 

 Leidyiana: Sporonts solitary, never associative, cyl- 
q indrical. Length 420 ; Ratio--length prot:total length :: 1:5; 
width prot:width acut 23 Lil... ‘Protomerite subspherical, a | 
“acep constriction at septum. Deutomerite cylindrical, conical at 
end. EPimerite globular, nucleus small, spherical. Cysts spherics 


i 
« 


or Aageeaadiies in diameter. Sporeducts 5-8. Spores parrel- 
shaped, 7, in longest axis. ; 7 
Taken in the Departments of Ardennes and Meurthe-et-!foselle, 


ie nee. ate 
Host: Gryllus domesticus (L.). 
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Labbe placed this species which had been mentioned 


put not descrived by Cuénot as a synonym of Gregarina macro- 
‘cephala Schneider, which is only known from the cephalont. 
‘Cuenot (1901) says regarding the disposition of the species 


“Tapped - =-'-1'a réunit de son propre chef & la G. macro- 
cephala A. Schn.; or, cette derniere espece est trop 

mal connue pour qu "il ¥ ait quelque avantage & l'identi- 
fier a la miewme; le grand épimdrite en forme de massue 
de 'macrocephala' n’est certainment pas pareil a celui de 
‘gryllorun.' 


Ina footnote he says 


"Schneider ne decrit pas la forme adulte et ne parle pas 
du nombre de sporeductes des kystes." 


_ Therefore the species has an individuality. It is very similar 
q to the species descripea under a new genus, Leidyiana solitaria. 
| Both are solitary, size of the two are very nearly the sane, 
ratios of various parts not radically different and shape of the 
| deutomerite quite Similar. The cysts are slightly smaller than 
Pom the new species, put they dehisce by approximately the same 
number of sporeducts and the spores are similar, ‘The epimerites 
of the two species are spherical and large. The nuclei are 


7. spherical. The only difference seems to pe in the shape of 


- the protonsrite. I™ all the hundreds of specimens seen of I. 


Bi " 


- solitaria, none has possessed a protomerite roundea at the 
“anterior end; all have been decidedly conical at the apex. In 
es present species, the protomerite is ‘proadly rounded--sub- 


 spherical--in shape; the constriction at the septum is consider- 
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a zeper than in the other species. I have separated the two 


ss pasis of this character alone, deeming it of sufficient 


import to differentiate the species. Both species are parasites 


ae 
of the genus Gryllus, but of different species. The host of 


the former Gryllus domesticus, flourishes in the old world and 
’ < 
ais | rare in the ‘Unitea States, having formerly been found about 


z 
‘vim 


0 1a log houses--the former occupants of which undoubtedly intro- 


“0 


a it fron. Europe. (Blatchley) . The host of Leidyiana 


_ solitaria, Gryllus abbreviatus, is the common field cricket in 


‘the United States. 


from the one host to the other. 


The infection is unlikely to have spread 


Hyalospora roscoviana Schneider 
For detailed synopsis and discussion of this species, 
gee the chapter on Coleopteran parasites, under the same species 
The host is Petrobius matitimus, put as the genus Pe- 


‘trobius has peen described for both Coleoptera and orthoptera, 


ast - s impossible to state whether the host was a beetle or an 
or 


*thopteran. 


Hyalospora affinis Schneider 
..Pig. 201. 


1882 Hyalospora affinis — Schneider 1882:445-6 
(1899 Hyalospore affinis Labbe  1399:14 


" Hyalospora: Sporonts piassociative, “slender ana 
Tal, i 1 at 
slongate. Length ‘of cephalonts 300 SPoront measurements not 
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@ 1R29 


siven. Ratio length prot:total length primite :: 1:5 (without 


epinerite). Ratio width prot:width deut :: 1:1.8. Endocyte 
ellow. Epimerite a hyaline sessile knob, present on the primite 
of an ‘association in the figure et (Fig. 201). Nucleus ellips- 
oiaal, with one or two karyosomes. | 

ins spherical ¢ or subspherical, yellow in color, 60 in dian. 
‘Spores 8.7 x 6 

Taken at oetece, France. 

| Host:Machilus cylinarica E. Geoff. 


‘Habitat: Intestine. 


Schneider's figure is a paradox. It shows an asso- 
ciation, the primite of which is a cephalont, with an epimerite. 

| Tis condition is almost unique in the history of gregarines, for 
it is an unwritten law that only sporonts couple themselves 


_ toge ther > 


Gamocystis tenax Schneider 


5 — 202. 
1875 Gamocystis tenax Schneider 1875:586-7 
1899 Gamocystis tenax Labbe __ 1899312 . 
1913 Gamocystis. tenax Ellis 1913¢:271 


Gamocystis: Sporonts piassociative, in apposition, 


head to head; obese. No protomerite in the sporonts. Body 
ovoidal to subconical, posterior extremity rounded, nucleus spher- 


ical with one karyosome. Endocyte with large irregular granules. 


Gysts spherical, sporulation partial, sporeducts 15 or more, 
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as 1% 
rt, extending only into the thick transparent layer of the 


cyst. “Spores elongate-cylinarical, rounded at the ends. 


saan 


Tal ten at Roscoff, France. 


Host: Blatella laponica (Ectobia lapponica (L.); Blatta laponica). 


fabitat: Intestine. 


Hirmocystis gryllotalpa (Léger) Labbe 
naga Fig. 211. 


1892 Eirmocystis gryllotalpae Leger 18923112 
1899 Hirmocystis gryllotalpae Labbé 1899:13 


Hirmocystis: Sporonts in associations of two or three. 
Length of sporonts 80-90, . Protomerite subspherical. Cysts 


spherical, AQ. tn diameter. Spores elongate-ovoidal, 5 x 2.1 


en at Poitou, France. 


¢ 
¥ 


Host: Gryllotalpa gryllotalpa (1.) (G. vulgaris). 


Habitat: Intestine. 


rf 


Léger and Labbé include here, as a synonym, Gregarina 
sphaerulosa Dufour (1837:12), probably on the strength of the 
fact that the latter was found in the same host-genus. 

4 At the end of the chapter will be found a statement 


that Dufour'’s G. spherulosa was described from cysts instead of 


om sporonts. Dufour did not know the mode of reproduction of 


the little animals he had discoverea a few years previous and 
Lookea upon the white spherules as a new species. It is inter= 
esting to ‘note that he described cysts from ‘two unalliea hosts and 


ise 


he found enough @ifferences between the cysts to designate them 
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as two separate species. 


| Pileocephalus pblaberae Frenzel 
Figs. 203 and 204. 


1892 “a plaberae Frenzel 1892; 300-14 
1899 Pileocephalus blaberae Labbé 1899; 
1913 Gregarina plaberae Ellis 1913c: 266 


 Pileocephalus: Sporonts solitary, rather stout-bodied. 


os of sporonts 9 a ipalil Ratio--length prot:total 
“length : 33 1:5; width prot:wiath deut 3: 1:1.6. Protomerite hemi 
eeherical to aubalowler, 1.4 times as wide as high, very deeply 
constricted at septum. Deutomerite ovoidal, widest throu; sh 
central portion or just in front thereof, rounded at posterior 
end. Weleus spherical, with one karyosome. Epimerite long, 

; cordiform, dilated at the pase into a flattened sphere which is 
over half the width of the protomerite inits width. Epimerite 
equal in length to half the whole cephalont length (without the 
epimerite) . 

Cyst and spores not known. 

/ Taken at Cordoba, Argentina. 

Host: Blabera claraziana Sauss. and related species. 


‘Ellis replaced this species in the genus Gregarina 


~ although the only know diagnostic character, the epimerite, 
- does not coincide with that of the genus. This structure does, 
however, agree in shape with that of the genus Pileocephalus a 


| Schneider (875: :591) and Labbe (1899: 19}: 
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Actinocephalus pachydermus (Crawley) Ellis 
Figs. 189 and 190. 


1853 Gregarina Locusta Carolinae Leidy 1853: 239 


1856 Gregarina Locustae Carolinae Leidy 1856: 47 

1859 Gregarina fimbriata _ Diesing 1859:730 
1903 Stephanophora locustaecarolinae Crawley 1903a:54 
1907 Stephanophora pachyderma _ Crawley 1907:226 


1913 Actinocephalus pachydermus Ellis 1913¢:278 


" Actinocephalus: Sporonts solitary, obovate. Maximum 


length of sporonts 809, - Protomerite hemispherical, not con- 


. strictea at ‘septum but contour continuous with that of deuto- 


 merite. Latter tapers slightly, ending in a blunt point. Sarco- 


cyte very thick especially over anterior end of protomerite. 


_ Endocyte black in dentomerite, less dense in protomerite. Nucleus 


spherical with 12 or more small karyosomes. Epimerite an inverted 


campanula,sessile, with 10 or more slender digitiform processes» 


directed upwardly along the periphery. 


Cyst and spores unknown. 


‘Taken at Wyncote, Pa. 


‘Host: Dissosteria carolina (t.). 


Intestine. 


+ Habitat : | 


A cephalont of this. species was first seen by Leidy 


in 1853, He descriped it ana the sporonts of Gregarina locustae= 


- carolinae together under the latter name. 


In 1903, Crawley renamed the species Stephanophora 


- locustaecarolinae from the character of the epimerite, as drawn 


The error of 


‘by Leiay. 


Crawley aid not see the species then. 
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inclusion was diecovered by Crawley from new material in 1907, 
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and he then separated the two species, describing each in detail. 
The ; former he eallea Stephanophora pachyderma, the latter by 
‘the original name. | | 

Be Ellis transferrea the species in question to the genus 
“Actinocephalus, where it pelongs pecause of the character of the 
_ epimerite. The genus Stephanophora was distinguished by its flat 
- eushion-Like epimerite with stout broad digits rising from the 
‘periphery. ‘The genus has : now been merged with another and the 


| name @iscontinued. 


Indeterminate Species 
Gregarina conica “fufour 
vgs 
1837 Seite conica Dufour 1837312 
1851 Gregarina conica Diesing 1851:8. 
1863 — conica Lankester 1863: 94 


“ Dufour's description is as follows: 


"Oplongo-conica; cephalothorace subgloboso abdominis tertian 
partem adaequante,. Hab. Coleopterorum et Gryllorum." 


2 ; In 1826, Dufour descriped an intestinal parasite from 
Coleoptera. In 1828 he namea it Sonica; in 1837 he gave as hosts 
“the above animals and named the parasite Gregarina conica. 

i sends eniie stiesthites in his 1337 paper. ‘That he had two 
species under consideration is ébvlous from his arawings, see figs 


101 and 102, one veing labelled as from Coleoptera and the other 


n Gryllus. The former has a crenulate, stalked epimerite, 
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the latter a simple spherical stalked one. The former figure 


has been homologized with several drawings by subsequent writers 
‘and represented the parasite described in the chapter on Col- 


eopteran parasites under the name of Actinocephalus conicus 


4 
i 
a 
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wfour) Stein. — 
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¢ 
am tine - Stein described a parasite, Actinocephalus Lucani, 
Siren a peetle,which is identical with Dufour's drawing 7. He aia 
“not know of Dufour's paper and the previous discovery of the 
species, but Frantzius (1848:195) dia, and mentioned Stein's 

- Actinocephalus Lucani Sean Tacenne, leaving the original Gregarina 
"conics Dufour from Gryllus only. 
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Beit: ‘Diesing (1851) listea roth G. conica Dufour from 
"Coleoptera and Gryllus and G. Lucani Stein from Lucanus parallel- 
_ ipipedus). | | 
Bn en, Lankester did: likewise. After his citation, G. 

_ conica droppejout of the literature. it ie obvious that Dufour 
ENA s parasite in Orthoptera put what it was no one can say. 
“He aia not find associations and we do not know whether he say 
“only the isolatea cephalonts with the epimerites (which he shows 
fin wie drawing) or whether he saw sporonts which were not asso- 


eiative. 
Sa oS So the generic position of the species is doubtful. 


“The family determination is fairly definite, from the simple 


_ spherical epimerite, but the species must be relegated to the 
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Grevarina davini Léger and Duboseq 
Fig. 200. 


1899 Gregarina Davini | Léger and Duboscq 1899; 
| xxxviii-xl 
Gregarina: Sporonts not described, cephalonts alone 


- Nucleus spherical, with a large irregularly shaped karyo- 


. a pe 
some. Epimerite large and spherical, set wpon a rather long 


stout collar formed by a projection of the anterior end of the 


‘< 
‘protomerite. 


Cysts spherical, with 12 or more long sporeducts from which 
spores are extruded in chains. Spores verrel-sheped, 8, long. 
Taken at Marseilles, France. | | 
Host: Gryllomorpha dalmatina Ocsk. 

Habitat: Intestine and caecum. 


Fy Bias Although sporonts have not been found, the species is 
undoubtedly a member of the genus Gregarina from the mode of 
dehiscence and the shape of the epimerite. It cannot be determined 
wether or not the species has peen described elsewhere from . 
the sporontd in addition to these other factors under a differ- 
ont name. ‘Until sporonts are found and correlated withthe 


description herewith, the species muet remain incomplete. 


Miscellaneous 


1837 Gregarina sphaerulosa Dufour 1837312 
1851 Gregarina sphaerulosa Hiesing 1851311 
1863 Gregarina sphaerulosa Lankester 1863:94 
1899 Hirmocystis gryllotalpae Labpd — 1999:13 


| Dufour described this form as follows: 
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“Subspherica alba, cephalothorace abdomen adaequanta. Hab. 
in ventriculo Aedipodarum et Gryllotalpae, 


Elle est “-- égiant & a peine la grosseur d'une téte de 
fine épingle & inBecteé; - - -. Les individus bien adultes 
semblent résulter de 1' union de deux hémisphéres. Des yeux 
peu rigoreux pourraient croire que ce sont deux individus 
accouplées. bout a bout." 
It is obvious from the description and from the figure that what 
Dufour saw and named were not sporonts but cysts formed by the 
union of two equal or sub-equal sporonts. None of his other 
descriptions of sporonts applies to the particular species of 
Orthoptera from which these cysts were taken, so no sporonts, but 


only cysts, must have been present in the host. Dufour did not, 


as might have been the case, describe the cysts and sporonts in 


the same host as separate species. These cysts weve taken from 


-eaipot coerulescens and from Gryllotalpa SP. 

‘ _ ‘Prantzius did not mention the'species, ‘probably 
realizing the error. Diesing mentioned the 'species' and the host. 
‘Lankester aia likewise. Labbe mentioned it as a synonym of . 
‘Hirmocystis gryllotalpae (néger) Labbe, probably from an identity 
of host genera and certainly not because of any similarity in 


~_= 


appearance. 


Fig. 180. 
1837 rahe soror Dufour 1837312 
1851 Gregarina soror Diesing 1851:11 
1863 Gregarina soror Lankester 1863:94 
1899 eerie soror Lappé «189934 


Just as in the instance above, Seton has here described 
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"Sul 2dé pherice alba, cephalothorace abdominis dimidiam partem 
adaequante." :; 


"Gelle-ci n'est peut-étre qu'une variéte de la prdcddente; 


mais. le céphalothorace ne forme pas, comme dans cette 
— @erniére, la moi te de_ tout le corps." 


aye 
The cyst in question consists of two unequal parts, making the 
, lothorax" less than half the sphere. | 
‘Diesing and Lankester mention the form and Labbe places 


a in his "Uncertain" Group under the original name. 
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List of Polycystid Gregarines in the 
io Coleoptera 
‘The species are arranged in families, the families including 
Fa era. in alphabetical order, and under each genus the species 


— chronological sequence 


Page Names of parasites Names of hosts 
DIDYMOPHYI DAE 
_ Didymophyes ia Stein Oryctes sp. larv. 
—. .. Oryctes nasicornis (L.) larv. 
Phyllognathus sp. larv. 


Didymophyes ‘paradox Stein Geotrupes stercorarius (1.) 
a : a SCARABAEI DAE 


Didymophyes lLéuckarti Marshall Aphodius pradomus (Brahm) 
205-6. Loan gee Aphodius nitidulus F, " 


my Didymophyes minuta (Ishii) Watson TUCANTI DAE 

: (206-7 Mis Tribolium ferrugineus F, 
ACTINOCEPHALI DAE 

 Actinocephalus conicus (Dufour) Stein 


208-11. Dorcus parallelipipedus (L.) 
; LUCANI DAE 


Actinocephalus dytiscorum (Frantzius) Watson 
211-12 | ow, Wes _ Dytiscus sp. DYTISCI DAE 


Actinocephalus stelliformis Schneider 

212-13 . “ Ocypus olens Mull. larv. & ad. 

. ' S§STAPHYLINI DAE 
Carabus auratus TL. CARABIDAE 
C. violaceus L. - 


_ Actinocephalus digitatus Schneider 
2 213- - 2 ~ 2 . Claenius vestitus (Payk. ) 


Eiptincceytatus acutispora Leger Silpha abel be F, SILPHIDAE 
214-5 ig 

- Actinocephalus emer icanus Crawley 

— 215 me Tees phe iat _Galerita bicolor Drury CARABIDAE 


Bgotinocephalus harpali (Crawley) Crawley 
216 Se aC Oa a Vea -Harpalus caliginosus Fab. 
- Actinocephalus discoeli (Crawley) Ellis 
__ Discoelus ovalis 
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Actinocephalus erassus (Ellis) Ellis 

ere a Leptochirus edax Sharp 
et zophus (Ellis) Ellis | TENEBRIONI DAE 
‘218-20 Nyctobates barbata Knoch 


Actinocephalus a (Ellis) Watson 
= 20-1. —?. Harpalus pennsvyivanicus Dej. 
CARABI DAE 
A Asterophora philica (Leidy) Crawley 
@ 1- 3 ae ; Nyctobates pennsylvanicus deGeer 
of TENEBRIONI DAE 
oo cratoparis Crawley Cratoparis lunatus 
223-4 — 
sloides firmus (Leger) Labbe Dermestes lardarius L. larv. 
res DERMESTI DAE 
Beloides tenuis (Leger) Labbe Dermestes undulatus Brahm. larv. 
205 
-Bothriopsis histrio Schneider Hydaticus cinereus 1.DYTISCIDAE 
ee5.6 -. - Colymbetes fuscus 7 
ee Acilius sulcatus . 
Dytiscus sp. l. sa 


Bothriopsis terpischorella (Ellis) Watson 


pepe ea ae Hyérophilus sp. HYDROPHILI DAE 


vegeria agilis (Schneider) Labbe Colymbetes sp. 1. DYTISCIDAE 
ene . 
‘Phialoides ornata (teger) Labbe Hyarophilus sp. 1. HYDROPHITLIDAE 
230-1 — te _.. H. piceus (%.) 1. . 


Pileocephalus ne (Frenzel) Labbe 
231 ; Necrobia ruficollis Fabr. CLERIDAE 
‘'v - ; 
Py inia rubecula Hamn. Dermestes lardarius L. lv. 
232 ees D. wulpinus Fabr. DeRMESTI DAE 
ae 

xinia aa Frenzel Dermestes vulbinus Fabr. 1. 
252-3 nthe See ct D. peruvianus Cateln. 1. ° 


rxinia frenzeli Laveran & Mesnil Attagenus pellio DERMESTIDAE 
ie 3-4 
Pyx inia moviszi Leger & Dubosea ‘Anthrenus verbasci Oliv. 1. 
(2354-5 ! _ DERMESTIDAE 
Stictospora provincialis Leger Melolontha sp. 1. 
_ Rhizotrogus sp. 1. 
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Ratnine lovalis (Stein) Leger & Duboseq | 
23-7. | | | Tenebrio molitor L, 1.TENEBRIONIDAE 


Steinina obconica Ishii Tribolium ferrugineum F, . 
237-8 

Steinina rotunda Watson _ Amara angustata Say ? 
ES 

 Stylocystis ensiferis (Ellis) Ellis 


arte ee as. Leptochirns edax Sharp. 
ve 


_ STYLOCEPHALIDAE 
Cystocephalus algerianus Schneider Pimelia sp. 


(241-2. 
Lophocephalus = (Schneider) Labbe 
ee Lk. Helops striatus TENEBRIONI DAE 


| Oocephalus hispanus Schneider Morica sp. 
243 


iieheseratus oblongatus ‘(Hammerschmiat) Scheider 


24. Rs Opatrum sabulosum )1.) 
Asida grisea (F,) 


Stylocephalus longicollis Stein Blaps mortisaga 
245 


 Stylocephalus previrostra (Kollixer) Frantzius 


- Stylocephalus ae)! Blanchard 
a a _ Helenophorus collaris L. 


¢@ 
’ 
i 


eithesertalus gigantea (Ellis) Watson 


248-9 — _ _Eleodes sp. 
Asida sp. 
Asida opaca Say 


_‘Sphgerornynchus ophioides iis Labbe 
249 © Acis sp. 


; 


2 ue 


_ ACANTHOSPORI DAE 

- Acanthospora pileata Leger Omoplus sp. 1. 

249-50 © | | fd 

_Acanthospora polymorpha Leger Hydrous caraboides (1.) lv. 
250 


_Aneyrophora eracilis Leger , Carabus sp. 1. & ad. CARABI DAE 


Carabus auratus TG. 1. & ad. 
Carabus violaceus L. 1. & ad. 
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Ancy yamnin uncinata Leger Dytiscus sp. DYTISCI DAE 
| 252 rr Colymbetes sp. . 


Gonetottes capitatus (Leser) Labbe 

(253 — . Mydrous sp. lv. 

oy 
Cometoiaes crinitus (Leger) Labbe 

| (253-4 ; Hydrobius sp. lv. MYDROPHILI DAE 


“orycella armata ood Gyrinus natator (1.) lv. 
.e aaa GYRINI DAE 


- GRRGARINI DAE . 
_ Euspora fallax Schneider Rhizotrogus aestivus 
ba ae 
{ Gregarina cuneata Stein Tenebrio molitor L. lv. & ad. 
OS TENEBRIONI DAE 


|| Gregarina polymorpha (Hammerschmidt) Stein 
© 261-3. 7 Tenebrio molitor L, lv. & ad. 


F Gregarina amara Frantzius Poecilus cupreus )Z.) 

a Gregarina tenuis Hammerschmidt Allecula sp. 

_ Gregerina elongata Frantzius Crypticus sp. 

a scarabeirelicti Leiay Scarabeus relictus lv. 
SCARABAEI DAE 


passalicurnuti Leidy Passalus cornutus Fab. LUCANIDAE 


melalonthaebrunneae Leidy 
Melalontha brunnes 


munieri (Schneider) Labbe 
Timarcha tenebricosa (F.) 
Chrysomela violacea (Goeze) 
C. haemoptera L.  CHRYSOMELLIDAE 


Grege laucornetensis (Scmeider) Labbe rae 
 —_ Cer Neen Parnus sp. PARNI DAE 


Gregerina statirae Frenzel Statira unicolor Blanch. LAGRIIDAE 
269 

_ Gregarine lengivostris (Leger) Labbe 

270 ; on Thanasimus formicarius (1.). 
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ear na ‘acuta (Le; cer) Labbe Trox perlatus Scriba SCARABAEIDAR — 


steini Berndt 


Tenebrio molitor LL. lv. TENEBRIONI Dk 


Harpalus pennsylvanicus Dej. 
Hearpalus calicginosus Fab. CARABIDAE 

lucani (Crawley) Watson 

Lucanus dama 


parva Crawley 


LUCAII DAE 


cavalieriana Blanchard Dendarus tristis Rossi-coarcti- 
collis Mes. 


Eryx ater Fabr. lv. 


socialis Leger 


guatehalensis Ellis WNinus interstitialis Esch. 
am ; | _ LUCANT DAE 


grisea Ellis Tenebrio castaneus Koch 
TENEBRIONIDAE 


| Gregarina minuta Ishii Tribolium ferrugineum F, r 


parbarara Watson 


Coccinella sp. COCCINELLI DAE 


katherina Watson Coccinella sp. 4 


teneprionella Watson Tenebrionidsae sp. lv. 


gracilis Watson Elateridae sp. lv. 


intestinalis Watson Pterostichus stygicus (Say). 
. CARABI DAE 


Gregarina monarchia Watson Pterostichus styzicus (Say). " 
289-91 

_Gregerina 
282-4 _ ‘pa it . 
-Gregarina globosa Watson Soptotomus interrogattis (Fab.) 
291- wa. a , | DYTISCIDAE 


fragilis Watson Coccinella sp. COCCINELLI DAE 


258 hha roscoviana Schneider Petrobius maratimus 


z lirmocystis asidae Leger -—s Asida servillei Sol. 
257 


ssrhserocystis simplex lager 


Cyphon pallidulus Boh. DASCYLLIDAE 
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UNCER ATH SPECIES 


Gregarina elaterae Crawley Elater sp. lv. 


o Za. 
ern curvata Frantzius Cetonia aurata lv. 
>: ae 

parsennine (?) voletophagi (Crawley) 

et; a cornutus 

TENEBRI ONI DAE 


_Geegaring (?) microcephala Leidy Arrhenoplita bicornis Olivier 
paves . ; TENEBRIONI DAE 


p - Gregarina (?) ovalis (Crawley) Watson 


[296 Cucujidae larv. 


f 


Stylocephalus sp. Xylopinus saperdoides 
|, ’ _ . TENEBRIONI DAE 


Asterophora philica Leidy Host not given 

298. 

sp. Watson Coptotomus interrogatus Fab. 
296 adytiscidae 


> 


ce areal 


SAC ISITATSA »vf .ca satela 


_ «WE atecon gt foteo 


- 


(ve tegag). 


arrtriertos ‘SopeEA te Lae 
TAC IMO LAAT 


“oivEfO phenonkt eth tcoraders vated afatcononstm (2) 8 


AC THO LASANAT 


road ae AS st tavo a 


.wrnl erbitrrond 


rehiohvedrna aenntaolve 
LAC [LMOLAAMAT 


‘ 


sevin, tor te0H 


tne autsnorednt aimozosro0 | 
enAinoa ltr a ‘ 


.* ra7a 


- 
We 


2aT Oe qe Yas 


4 vy. 


ve t ge omnrate a 


teterrh oe d 


apace, AAW RE 


io 1 } 


Ard 


orm : divin 


*) 
: 


78 ants 


vated antling 


re _ 
H % 
4 3? ¥ 
or 
00% OOn Creer een he 
€ 
on : a. 
. € 
ns * “Tt 
~ 2 1) Sa 
w 
“? 


"hick papa tt nl vt ade 
Ratt? od 1 
ot rte ens +m a? 

2 md 
A A ad oe 4 PEVIGM. Re 


amar a4 


eh. a 
2 re ae? es i a ete fi neabaye a 
ir. 


_Didymophyes gigantea Stein 
Figs 61 & 63. 


1848 Didymophyes gigantea Stein 18483186 
1863 Gregarina gigantea Lankester 1863:;95 
1889 Didymophyes gigantea Mingazzini 18893 234-9 
1892 Didymophyes gigantea Leger 18923106 


Didymophyes: Sporonts piassociative, slender, very 


much attenuated. Average length 1 cm., avg. width alized e 


Ratio -- length prot;:total length :: 1:30 to 1:40; width prot: 
width deut :: 110.66 to ll. Protomerite dome-shaped with a short 
wide neck just anterior to septum. Deutomerites two in number, 
eylindrical, widest at septum and tapering gradually, ending in 
8 blunt, mended extrenity. Septa convex upward. Deutomerites 
SE aeeat in length. Macle1 not visible in vivo ana not 
- aeserived. _Endocyte dense, deeply staining. Epimerite a cylindr 
‘conical papilla. 

_ oysts spherical, ailing in diameter. Spores ovoidal, bi- 
“integumentary, 9 x B5m eae | a 


> . 


‘Taken at Berlin, Naples and Poitiers (France). 


J 


Hosts: Larvae of Oryctes nasicornis (.) sexe of Phyllognathus sp; 
and of Oryctes sp. 
‘Hebitat: Intestine. 


a : 

1. Stein's figure indicates that the first deutomerite in its 
anterior third is narrower than at the first septum, becoming as 
wide at the septum between the two deutomerites as it is at the 
septum between protomerite and the first deutomerite. This width 
is retained throughout the second deutomerite. _ 
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Didymophyes paradoxa Stein 
Figs. 62 & 72. 


1848 Didymophyes paradoxa Stein 1848: 223 
1863 Gregarina paradoxa Lankester 1863:95 
1892 Didymophyes rara Leger 1892:106 
1899 Didymophyes paradoxa Labbe 189938 


Didymophyes: Sporonts biassociative, short. Length 


and width not given. Ratio--length prot:total length :: 1:7 


to 1:9; width protiwidth deut i 1:1 to 1.1 : 1. Protomerite 
dome-shaped, considerably flattened, twice as wide as high, a 
little wider than deutomerite. First deut. cylindrical, of same 
length or 1} times longer than second; second tapering to a plunt 
} point. ‘Septa convex upward. Nuclei visible, spherical and large, 
one in each deutomerite. Cyst and spores unknown. 

‘Taken in Berlin, Germany and Poitiera, France. 


Hosts: Geotrupes sp. and Geotrupes stercorarius (L.). 


- Habitat: Intestine. 


Didymophyes leuckarti Marshall 
Figs. 59 and 60. 


1893 Didymophyes leuckarti Marshall 1893:41-2 
4 _-Didymophyes: Sporonts pbi- or tri- pebaninties: Length 
© 280-1120, Width not given. Ratio--length prot:totel length :: 
“1:4 in the association of two; 1:11 in the triple association. 
‘Ratio width prot:width deut :: 1:1.3 to 1:5. Protomerite dome- 
“shaped, proaaly rounded, twice as wide as high, constriction at 


septum. Either 2 or 3 deutomerites, attached one behind the other, 
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each nuc leated and separated from others by a straight septum and 
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= constriction. Deutomerites barrel-shaped, but 
little wider than protomerite, last one tapering and ending in a 
mors eo or less proadly rounded extremity. Endocyte dense in both 

protomerite and ‘deutomerites. Nuclei spherical, containing many 
‘small chromatin bodies. 
“oysts spherical, one long spore-duct. Spores not known. 
"‘Taxen at Leipsic, Germany. 
aeeetes Aphodius pradomus (Brahm.) and A. nitidulus FP. 
“Habitat: Intestine. | 

The cyst-dehiscence as. seen by Marshall does not 

coincide with that reported by Leger. The latter mentions simple 
“rupture; the former dehiscence by one long sporeduct. If the 


methods described by both authors are to be accepted, various 


species in the same genus must have different modes of dehiscence. 


Didymophyes minuta (Ishii) Watson 
Fig. 71. 


1914 Gregarina minuta = _——iIshii 1914:436-7 
1915 Didymophyes minuta Watson le Sere 


Didymophyes: SPoronts elongate. Length 188. » width 


26, Ratio-~length prot: total length :: 1:23; width prot: 
a : 


width deut 23 1: 1 Be Protomerite flattened somewhat, twice as 


wide as high, ede constriction at septum. Deutomerites cylindri- 


cal, about equal in length, constriction petween the two, post- 
a 
erior end proadly rounded. Nuclei spherical, one large karyosome 
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in each. Endoplasm not dense. 
‘Cyst and spores unknown. 
bys 
Taken in the Province of Izu, Japan. 
er 7 


‘Host: Tripolium ferrugineum ¥, 


“Hapitat: Intestine. 


) Under the name Gregarina minuta, Ishii described and 
illustrated two species of gregarines, one proving to be the 

| above member of the family Didymophyidae, the other a true 

\ Gregarina. The two forms were shew to be different by the ab- 
i] sence of a protomerite in the satellite in the former and its 


1% 
i 


|| presence in the latter. There was also a difference in the shape 
| of the protomerite in the two forms and a difference in the size 
|| of the two kinds of associations. The smaller were those of a 
i] true Gregarina, having a protomerite in the satellite, and the 
we used by the author, Gregarina minuta, applies to them only; 
the larger associations were those of the other form, and I have 
- ealiea this species Didymophyes minuta (Ishii). For a more 
 detailea argument concerning these species, see appendix at end 
of this chapter. 
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Actinocephalus conicus (Dufour) Stein 
Figs. 75, 76, 101, 102 
and 103, 


sp. Dufour 1826:43 
-~- Conica Dufour 1828; 367 
Gregarina conica Dufour 1837:12 
Actinocephalus Lucani Stein 1848: 223 
Actinocephalus conicus Frantzius 1848195 
Actinocephalus lLucanus Frantzius 1848:;195 
1851 Gregarina Lucani Diesing 1851:14 
1851 Gregarina conica Diesing 1851:8 
1863 Gregarina Lucani Lankester 1863:95 
1863 Gregarina conica Lankester 1863:95 
1892 Stephanophora radiosa Léger 1892:127 
1899 Stephanophora lucani Labnod 1899323 
1913 Actinocephalus lucani Ellis 1913¢: 277 
1915 Actinocephalus conicus Watson . 


Actinocephalus: Sporonts solitary, length 300- 


. Width not given. Ratio--length prot:total length :: 1:5 


eal ‘epimerite) ; width prot:width deut :: 1:1.3. Protomerite 


|nearty glovular, carrying at the apex a persisting epimerite, 


| situated upon a ‘thick prominent neck. Epimerite larger than pro- 


|| tomerite, consisting om hemispherical plateau around the peri- 
Aa 


| phery of which is situated a corona of 12 or more ‘large upwardly- 
|airected digitiform processes. — Deep constriction at septum. Deuto- 


| merite widest above middle, tapering but ending in a blunt, rounied 
‘extremity. Nucleus spherical , with several karyosomes or a band 


of chromidial podies. E docyte yellowish. 
Cysts spherical, 250) in diam. Spores long, cylindrical, bi- 


conical at ends, 13. 5 x ia aaa 


“Taken at Berlin, Germany and Touraine, France. 


” 


Host: Dorcus parallelipipedus )n.) (Lucanus De Fapricus). 
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There was considerable confusion regarding this species 


A 


| “more than half a century ago. Dufour (1826:43) said 


"Dans le tube alimentaire de divers Coléoptéres, notamment 
du Lucanus paralleilpipedus, de plusieurs Mélasomes et de 
la Timarcha tenebricosa, j'ai trouve abondamment une 
espéce de Vers intestineaux, dont je joins ici le dessin." 

It is interesting to note that he called the gregarine an intest- 
inal worm. Two years later, he added: 


"L'espece que j'ai dit habiter les entrailles de divers 
Coleopteres, merite, a cause de sa forme, le nom Conica." 


By this time, Dufour was evidently including many species of 
gregarines under the same name, not differentiating them from one 


another. 
In 1857, he described in detail, covering two pages, 


a new genus he established to include a half dozen species which-- 
hechad discovered, and called the genus Gregarina. One of the 
species enumerated is Gregarina conica and its hosts are given as 
Coleoptera and Gryllus. That at least two species were concerned 
in this inclusion is indicated by his figures 7 and 74, Fi. Tt; 
my figs. 101 and 102. The figures are similar in one respect, 


i they are both conical at the posterior ends. The protomerites, 


| however, are very unlike. Fig 101 compares favorably, despite 


its fanciful epimerite, with Stein's figure 33 Pl. IX, 1848, my 
fig. 75, from the intestine of the same beetle. These two species 
are quite probably the same ana the name of the species should 


thus ve Actinocephalus conicus (Dufour) Stein, Dufour having first 
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4 BD | 
nam med *) 5 species and Stein having given the correct genus name. 


we . Frantzius (1848) recorded both Actinocephalus conicus 


Dufour and A. Lucanus Stein and he mentioned as host of the former 
Gryllus, and of the latter Lucanus. 


Diesing recorded Gregarina conica Dufour from "col- 


 eopterorun et Gryllorum ventriculus (Dufour)" and G. Lucani Stein 


from "Lucanus paralleilpipedus". 

Lankester listed both species. Leger (1892) described 
the species as a new one under the name Stephanophora radiosa. 
His description of the new genus Stephanophora does not differ 
from Stein's genus Actinocephalus. Leger's words are as follows: 


"Appareil de fixation - - - constitue par un plateau epais 
borde d'une couronne de tentacules globuleux. 

Gregarines toujours solitaires, fixées pendant la plus 
grande partie de leur existence; = ata 

Kystes spheriques dehiscents par simple rupture -~--. 
Spores cylindro-biconiques." 


Stein's diagnosis of the genus is as follows: 


"Die andere Form des Haftapparates ensteht dadurch, dass 
Sich der Kopf nach vorn in einen Kurzen stiel verengert, 
der sich in eine flache, runde, am Rande gekerbte, anf dem 
Stiel senkrecht stehende Schiebe erweitert. (My fig. 75). 
Die vordere, zum Anheften dienende Flache der Schiebe ist 
in der MittZe in einer, dem Durchmesser des Stiels gleich- 
kommendedn Ausdehnung glatt, von diesem glatten Centrum 
aus aber bis zur Peripherie sehr regelmassig strahlenformig 
in Falten gelegt. Jede Einfaltungsfurche fallt mit einer 
Einkerbung des Seheibenrandes zusammen, Ich vereinige die 
mit einem solchen Haftapparat verschenen Formen zu der 
Gattung Actinocevhalus." 


The two descriptions are, thus, symonymous and but one 
ep seecies is involved, as well as but one genus, The epimerite 


oi. Dufour's Fig. 7a is placed in the Chapter on Orthopteran para- 
q poe: under the neading eet erninate Species, G. conica Duf. 
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being stalked, with digitiform processes radiating from a flat” 
a : 


11 


central plate. In Stein's drawing, the processes turn backwards, 
esis —s - an <a» : 
in Leger's they point directly forward, but this is of no import. 


Pt Labbe saw the error in considering the two species 


- : ts . 
|| @istinct. He united them under thefR&RS°Biven py Stein, leaving 


the species in the genus of Leger, calling the form Stephanophora 


| lucani (Stein). Ellis replaced the species in the genus to which 


it was assigned by Stein. But, according to priority, and from 


| the exhibition of all the evidence in the case, the species name 
‘ie 


|| given by Dufour should stand valid and the species ve called 
|| Actinocephalus conicus (Dufour) Stein. 


|| 3 | The removal of the species from the genus Stephanophora 
| takes from the genus the type and only species and the genus thus 
ext of usoze. 

i” dic , 
7 Actinocephalus dytiscorum (Frantzius) 


Watson 
Fig. 148. 
q 1848 Sporadina Dytiscorum Frantzius 1848:195 
1851 Gregarina Dytiscorum Diesing 1851:12 
1863 Gregarina Dytiscorum Lankester 1863;94 
1890 Anchrophora uncinata Labbe’ 18993 28-9 


1915 Actinocephalus dytiscorum Watson 


Actinocephalus: Sporonts robust. Ratio--length prot: 


total length :: 1:7; width prot:width deut :: 1:1. Protomerite 
_ broad ana low, twice as wide as high, flattened in front. Very 
| slight constriction at septum. Deutomerite at septum same width 


as protomerite in front of septum, retaining same width throughout 
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aa : P 
anteric half. Posterior half much narrower, tapering to a blunt 


point. 

' Gyate large, spherical, spores not known. 
"Taken at ----, Germany. 
gost: Dytisous sp. 
| Habitat: Intestine. 

This species is know from the drawings of Frantzius, 
one being of an adult sporont (?) and the other of a cyst. 
Diesing gives as host Dytiscus marginalis, larva. 
Labbe regards the species as synonymous with Ancyro- 
phora uncinata Leger, from a similarity of the host, Dytiscus. 
The sporont, however, has no resemblance to that of 


( ; 
Leger*s species, and, although the epimerite of the species in 


question is not known, it seems to have an individuality. 


Actinocephalus stelliformis Schneider 
Pigs. 67, 69 and 73. 


1875 Actinocephalus stelliformis Schneider 1875:5388-9 
1893 Actinocephalus stelliformis Pfeiffer 1893:5-11 


Actinocephalus: Dimensions not given. Ratio length 


-protstotal length 1:4.5 to 1:8; width prot:wiath deut 3:3 131.4. 


extremity; same width throughout posterior half, width equal to 
length. Constriction at septum. -Epimerite persisting, a small 
j a 1 een . sue ue ae 

- globular structure surmounted by a corona of recurved processes, 
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each slender at the base, dilated and bifid at the distal extrem- 


-.. ae | 
ity. Deutomerite widest above the middle, tapering to a long, 


sharply pointed extremity. Endocyte very dense. Nucleus small, 


1 spherical. 

| Cyst and spores unknown. 
ae packs, France. 

] Hosts: Ocypus olens (Mull .) (Staphylinus 0.) lv. and ad.; 
| 


i ( 


Carabus auratus L.; Carabus violaceus L.; and Rhizotrogus sp. lv. 


Habitat: Intestine. 


Schneider mentions three varieties of this species, 
| a) the body regularly lanceolate, epimerite persistant, bv) body 
| subspherical, c) paar extremely elongate. | 

Pfeiffer found the species in Carabus violaceus L. 


Actinocephalus digitatus Schneider 
Fig. 66. 


1875 Actinocephalus digitatus Schneider 18'75:590 


Actinocephalus: Sporonts solitary, short, obese. Meas- 


urements not given. Ratio--length prot:total length 121:4.5 
4 Ratio--width protiwidth deut $3 1:1.4.. Protomerite dome-shaped, 


Sathent in posterior half, width oem to height. Constriction | 
at septum. ‘Deutomerite rather short, widest a short distance 
 -pelow septum and tapering gradually toa sharp point. Nucleus 
small, spherical. EY imerite persistant, a globular structure 


u 7 
| surmounted by a rosette of 8 to 10 recurved digitiform processes 
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"rounded at their extremities. 
 Oyst ana spores unknown. 
- ‘Taken at Paris, France. 
Host: Claenius vestitus (Payk.). 
Habitat: Intestine. | 
Schneider ieee 
"L,"Actinocephalus Lucani de Stéin, provenant de la larve . 


d'un Lucanus paralleli pipedus, est une espéce fort 
voisine de celle-ci.”" 


Actinocephalus acutispora Leger 
Figs. 212 and 213. 


1892 Actinocephalus acutispora téger 1892:142 
1899 Actinocephalus acutispora Labbe 18993 26. 


Actinocephalus: s*oronts solitary, length 1000-1500 < 
Width not given. Ratio--length prot:total length :: 1:11; ratio 
width protiwidth deut t: 1:1.4. Protomerite 1} times as long as 
wide, cylindrical, rounded at the top and slightly dilated in 
posterior fourth. Constriction at septum. Deutomerite very long 
and slender, slightly wider than protomerite at shoulder and 
tapering to a long acutely pointed posterior extremity. EPimerite 
a spherical button situated upon a short collar and consisting 
3 12 slender incurved processes terminating in obtuse points. 


EMa@ocyte prownish-yellow. Nucleus spherical, containing S to 7 


itciake. cysts ovoidal, nec x dy Dehiscence ey 


simple rupture. Spores ‘obese, acutely pointed, two sizes, 4.5 x. 


2.8, and 6.4. x 5.6, : 


id 


-2oltimented a Load dR 


sOorntl (a at 
aidnbesin engtveoy ant , r . 


evint al Bh tnisnevord Leva! of ‘insont aulartient AM 
to? so6qee era toe euhegig ‘bfeftletes errenornt fh 
PO Ce tt oem, Josef lee of 


¢ at ‘ . a? j 
, ‘tenet evocltsiai 5 ap ratasbontyeA : 
SIE Die Sis ctisoall cau 
i? art leem ~ 4999 fee oF 


SSCsS8PR&L tend? ‘whoo? toca bis Eebtechonae nee | 
88 seeBL acttat LOB EINOR eee renee 


; 0031-0005 finer ‘emt Rott esreometn sant 


oiget T£0sk 32 Atel Lalor stoxnd HosoE=<orsamt” > a rm a 
iB =nol an aent? 2 eclwrnsans ob. E2r. s sd a 

rf hosatte visdntie bere oF ort tan boleinn notabat ea 
of "ew otiminania erartiqoe | $9 nektos een pri pee’ "sg 


TP) ey GIR Lars tet oe 5; hy. 


hee w9Sfroda te eulticisicbtdaiie rect wehtw vitrinite . 


‘iomt A wtinetize solvetdog he¢tnloq vegan wriol a of » 
ve fwead 


ii talaroo fies anifoo ttorfea a mogs Hetantte mot tud nok 
-etrrtog easisdo poh rer he sa tee 


ie We oof exact af [ateceoanbaca @ 


te 
ve 
ae 

1% 


‘or 8 netebasnes Inoisedaan vost wot Loyedairwont 
PTrinoce’. serine “SSnONAJOR oS) 
vet eonscenaeg ‘ 08s ® 000-088 fahtove eteyd .ae: 3) 
hana t-o1San oc apei some ‘se 
al sonte ows tease velesuee enero aewd® . eoag 

tore Ay ey Foren m 
Pees, 2” a 
TAT by cer nmianrad 


215 


ak ken at Poitiers, France. 


ost: : Si1pna Seevigata F. 


abiver: Intestine. 


Actinocephalus americanus Crawley 
Fig. 64. 


1903 Actinocephalus americanus Crawley 1903n:636 
Actinocephalus: The generic determination of this species 
is not absolute. Crawley's description is quoted below: 


"This species is created for a single individual found in 
Galerita bicolor Drury. - - - It is placed in the genus 
Actinocephalus on account of the form of both protomerite 
and deutomerite, the presence of several karyosomes in. 
the nucleus and the fact that the host was a carnivorous 
Arthropod. 

The gregarine was 200, Long, 35, of which represented the 
length of the protomerite. aed. The epicyte - - =. 
showed a little papilla at a anterior tip of the. proto- 
merite. - - -The endocyte was much denser in the deuto-. 
mentite than in the protomerite. - - -." 


It is probable that Crawley’s determination is correct 
put the recovery of cysts and spores as well as the epimerite is 


needed to substantiate the determination. 


A, - 


Actinocephalus harpali (Crawley) 
Crawley 
Fig. 70. 


1903 Gregarina harpeali Crawley 1903a:49 
1903 Actinocephalus harpali Crawley 1903p: 637-8 


 Actinocephalus: Sporonts solitary, obese. Length 225= 
A - ae be 
ahi Width not given. Ratio--length prot: total length eel: 


an 


6.53 width prot: width Geut :: 1:1.2. Protomerite proadly dome= 
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aped, twice as wide as high, flattened at the free end, deeply 


* 
a 


stricted at the septum. Deutomerite widest a short distance 
below septum where it is but little wider than the protomerite. 
‘Tapering from anterior fourth to a blunt posterior end. Endocyte 
very dense, blackish, of equal density in protomerite anda euto- 
- merite. Nucleus large, spherical, containing several karyo somes. 
"Cysts spherical, eter dehiscing by simple rupture. 
Spores 9 x 7.5,  idaded-ehaped . 

q Taken at Wyepote, Pa. 

] Host: Harpalus ca iginosus Fab. 


» 


‘Habitat: Intestine. 


"These gsregarines were present in the intestine of the one 
beetle examined in hundreds." | | , 
Crawley, p. 50. 


Actinocephalus discoeli (Crawley) Ellis 


Fig. 100. 
1903 Gregarina discoeli Crawley 1903a:47 
1913 Actinocephalus discoeli Ellis 1913¢; 279 


Actinocephalus: Sporonts solitary, greatly elongate. 
Length “od Ratio--lenzth prot: total length $3 1:15; width 
 protiviath deut :: 1:1.2. Protomerite pentagonal, eben in lateral 
“optical section, widest through middle, flattened on top, width 
“avout equal to height. Slight constriction at septum. Deuto- 
_merite very elongate, cylinérical, slightly tapering to a blunt 
“point. Epimerite not known. Endocyte dense, opaque in deuto- 


_merite, nearly trapsnarent in protomerite. Nucleus spherical, 


a 


[yoar fre o9vt oft ge fhenesealt cain ea ebiw 88 BF 


comte th ti6de a taeohiv ettremosued ous tarea ate a 


1” @ 


tlvonmotoncr ett mat? webbie efssit tof et th exerte, 
‘hot Ane tobwetnor traf e of Atinodt solwwtre | 
-con9 SBom ottromotonr mt vttenoh femme to etektorid .e 
o > " ad wt ° ¥ 


-nomoreverny Enrevee nvitvtstroo .fnokgertae .enwal ene Lonel . 


= =.) 


cutest afomte vt yrtoetvteh .wetemaif at ..Obd , 


~ 


sRocate-Aromnalh , 8.0%: ee 


ann att to erttaetrk ate oh Friends ervey rortupmem ¢ 


eye “-ohentrent nt. peptone, Sa 


“d 


.08 .a ,vefwand 


i*nn ; " ere > Taeteranue 


aifrt (vefwaxd) biheneie enfercsoonttoA 
rte ge FIoA 
va;st00f velwan® | Efeoneth entumed 800. * 
CVR0B LL ea i sfeons th. Tanatorn eee kd ae 
.otrarofe vidrem te @tromod® ser Lertcrooont. vA | 


+P or 


thhy <e0sr 3¢ atenet Cratos? tor ttonaf--of tak o 
[enstet mt hese: | AAOABS ROE’ Bs beeans oe "ie. felts Praey 
“{Nhy cot mo Ronette DR Lo thBkm darovtt seehiw (mors 

-ot Hed norte dn RobsasAdenOD bg sAhbi 6F bape Oa 
rraié not neteced oftdatfe  trotaint ive S "ilbobie Sakae | 


See). veers 


-ot10h «k sithedo leeceh etvoobea — scmonst ton as Pinna. = 


Inotvetce aneforntt .ettiwmotor ot invent Gi’ esta “9 


ir ii — 


'e. 
ale, t j 


"Rh 
a 


: (Mes 


with tersi karyosomes. 
“Cyst and spores not known. 
Host: Discoelus ovalis. 
Habitat: Intestine. 
4 -? Crawley placed this species in the genus Gregarina, 


q 


with @ question. In his 1903p paper he left it in the same 


- genus but in a list of eight doubtful species. 
Ellis says 
"This gregarine is placed in the genus Actinocephalus 
pecause of the general shape of the sporont and the 
coleopteran host; it was removed from the genus Gregarina 
pecause the sporonts do not form associations." 
Its generic position is still doubtful and from the 
| data at hand might belong to any of these families: Actinocephal- 
. idac, Stylocephalidae or Acanthosporidae. | oh 
Actinocephalus crassus (Ellis) Ellis 


Fig. 68. 


1912 Stephanophora crassa Ellis 1912¢c: 688-9 
1913 Actinocephalus crassus Ellis 1913¢:278 


| Actinocephalus: Sporonts solitary, onese. Length sees 


Ww ath not given. Ratio--length prot ;total length tf 1:3.3, to 
1:3.5. Width prot:width deut:: 1:1 to 1:5. Protomerite dome- 


shaped, a little wider than high, constricted at septum. Deuto- 
merite widest in anterior third, where it is a little wider than 
the protomerite, narrowing abruptly to a rather sharply pointed 


| posterior extremity. Nucleus small, spherical. 
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Cyst and spores not know. 


Taken e t Quirigua, Guatemala, 
Host: Leptochirus edax Sharp. 
Habitat: Intestine. 

The determination of the species above is not abso- 
lute. Since generic diagnoses depend on the character of the 
epimerite and the spores as well as on other factors, the absenc4d 
of these factors tends to make the determination indeterminate. 


By elimination of negative factors, however, the family determin- 


ation is probably correct. 


Actinocephalus zophus (Ellis) Ellis 


Fig. 74. 
1913 Stephanophora zopha Ellis 1913p: 201-2 


1913 Actinocephalus zophus Ellis 191303278. . 

| -Actinocephalus: Sporonts elongate, length 2200-16004. 
Width not given. Ratio--length prot:total length 33° 198 te Leis; 
width prot:width deut tt 1:1.7.. Protomerite globose, rounded — 
in front. Constriction at septum. Width same as length. Deuto- 
merite slender, elongate. Widest at shoulder, cklindrical, taper 
ing at posterior end to a sharp point. Epimerite persistant, 
constriction at pase and terminating in a corona of 8 oF more 
small regular, rounded, digitiform processes. Endocyte prow, 
nucleus not seen. 
Cyst and spores not known. 


Taken at New Orleans, La. and East Falls Church, Va. 
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Hosts:Nyatobates barbata Knoch (N. barbarata Kn.); Alobates 


pennsylvanicus deGeer. 
‘Habitat: Intestine. 

‘This species was described py Ellis as belonging to 
the genus Stephanophora, an error afterwards corrected by him 
and the species placed in the genus Actinocephalus. 

Ellis mentions mentions the fact that the record of a 
species found by CYawley among Leidy's manuscripts seems to 
indicate that the latter is the same species as that which he 
describes as A. zophus. His words are as follows: 

"Pigs, 29 and 30 (Crawley 1903a, Pl. III) as taken from 
Leidy's MMs. are of different gregarinfes, a fact recog- 
nized by Crawley. Fig. 30 represents a gregarine closely 
related to G. grisea, while Fig. 29 is apparently of a. 
sporont of S. zopha." _. 

A comparison of S. zopha (fig. 74 of this paper) and of Leidy's 
drawing (fig. 65 of this paper) will indicate that there is a 
@ifference in the shape of the sporonts. The protomerite of 
Leiay's species is wider than the deutomerite; in Ellis’, narrower 
In the former it is flattened, in the latter elongated. The aeuto 
merite in the former tapers from the septum to a long, sharply 
pointed posterior extremity. In S. zopha the deutomerite is widest 
at the shoulder, a little below the septum and is cylinarical for 
two-thirds of its length, ending in a slightly tapering, bluntly 


pointea cone. “Prom these facts and because the epimerite of 


Leidy's species was not seen, I am inclined to think the two 
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pecies are not identical and that the one in Teidy's drawing 


should be relegated to the list of indeterminate species. (See 


list of such species at end of the chapter.) 


Actinocephalus gimbeli (Ellis) Watson 
| Figs. 126 and 127. 


1913 Stenophora gimbeli Ellis 1913a:464 
1915 Actinocephalus gimbeli Watson 


Actinocephalus: Sporonts solitary, obese. Length a 


Width not given. Ratio--length prot:total length 11:5 to 1:6. 


Ratio width prot:width deut :: 1:2. Protomerite broadly rounded 


in front, widest in middle portion, t wice as wide as high. 


‘Conspicuous constriction at septum. Deutomerite ovoidal, widest 


through middle, tapering and ending in a bluntly pointed posterior 


extremity. Endocyte very dense, black in deutomerite, lighter in 


protomerite, but dense in anterior end. Nucleus not seen, 


Cyst and spores not known. 


Harpalus pennsylvanicus Dej. 


Habitat: Intestine. 


Ellis described this. species as a Stenophora because of 


_ "= = the papilla at the anterior end, which results from the 
expansion of the thin epicyte. Such a process has dl ready . 
- peen described by the writer (1912:681-6) in another species 
of this genus, S. coekerellae Ellis, .from Guatemala." 


| The shape of the protomerite is very unlike that of tr 
‘Stenophoridae, peing twice as wide as high, while in this family 
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t is globular or subglobular. The Stenophoridae are confined 


to the Diplopoda. Although no positive factors are present to 


indicate its position, yet from exclusion of factors, this species 


woulda fall under the family Actinocephalidae., The general shape 


is not unlike that of Actinocephalus conicus (Dufour) Stein, figs. 
ms ; , ; X 
| 75 and 76. The two most important determinative factors, eqp- 


hi’ 


j| merite and spores, are unknown and so the determination cannot be 


absolute. 


Asterophora philica (Leidy) Crawley 
Figs.78 & 113. 


1889 Gregarina philica Leidy 18893; 9-10 


1903 Asterophora philica Crawley 1903a:53 
if 1913 Anthorhynchus philicus Ellis. 1913c:280 


1915 Asterophora philica Watson 


Asterophora: Sporonts solitary, very elongate. Length. 


i 


4] dj 


ange - Maximum width ake Ratio length prot:total length :: 


} 1:10 to 1:15; width prot:width deut - 131.3. Protomerite conical 


i} sharply pointed when deprived of epimerite, longer than wide. 


Constriction at septum not deep. Deutomerite widest at shoulder , 


tapering from thence to an attenuated, sharply pointed posterior 


fo. 


extremity. Epimerite a circular, flattened cushion with a fluted 


-merite. Endocyte and nucleus not described. 


Oyst ana spores unknown. 


Taken at Philadelphia, Pa. 


Host Nyctobates pennsylvanica deGeer (.N. pennsylvanicus). 
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Habitat: Intestine. 


The above description is taken from Leidy (1889). He 


remarks that 


*"- - the epimerite consists of a horizontal circular disc 
with a round milled border." 


In a review of Leidy's MMs, Crawley found three more 


drawings from the same beetle. Crawley'’s words concerning 


his disposition of the same are as follows: 


| "“Asterophora philica Leidy. 
Gregarina philica Leidy (1889, p. 9, 1 fig. 
| _It_is impossible to give a description of this specie 
i Pigs. 31 and 32 are very plainly of the same gsregarine, 
whereas fig. 33 seems almost certainly to belong to a. 
| different species. Further, the form figured by Leidy 
in 1889 is not so closely like that show by figs. 31 an 
‘ 52 as to render it certain that the two are the same. 
. .. I therefore include the three different forms under 
| the same name, giving only the figures and reference, 
until such time as sufficient material is obtained to 
determine accurately what the actual facts may be. . 
4g . The gregarines figured were about 300 microns long," 
; 3 2609 ' 
It is quite evident that the form figured by Leidy{,my fig. 113, 


a and in his MMs, my fig. 78, are the same species. The proportio 


agree, the shapes of the protomerite are very similar, and the 


epimerites shown on fig. 78 coincides with Leidy's description 


of the epimerite. 


Crawley's fig. 32, my fig. 104, may or may not be a 


céphalont of the same species, but the fig. 33, my fig. 105, is 


obviously unlike and must be placed among the uncertain species. 


(See this group at end of chapter.) 
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Ellis placed the species in the genus Anthorhynchys, 
_ but the epimerite, as described by Leidy, coincides with Labve's 
- description of the genus Asterophora (1899:22): 
. “"Rpimerite en forme de bourrelet circulaire & cOtes saillantes 
radiées en portant qu centre un mammelon saillant. SPoradin 
- ~ - allonsee,” 
except that Leidy does not mention the central papilla. The 
it description of the genus Anthorhynchus does not fit the case, 
| Labbe (1899:19) : 


! 
"Epim. en gros bouton cannele." 


Asteophora cratoparis Crawley 
Fig. 77. 


1903 Asterophora cratoparis Crawley 1903a:54 
1913 Anthorhychus cratoparis Ellis 1913¢: 279 
1915 Asterophora cratoparis Watson 


Asterophora: Length WA . Width not given. Ratio--lengti 


| prot:total length 1:5, width prot:width deut r:lil.l. Protomerite 
Senisly beat forn with conical projection ae apex upon which rests 

- the epimerite. Protomerite 1.5 times as wide as high. Deep 
constriction at septum. Sontmnmeite widest at shoulder, tapering 


| thence and terminating bluntly. EY imerite consisting of a number 


Taken at Swarthmore, Pa. 


| Host; Gratoparis lunatus. 
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Habitat: Intestine. 


Ellis removed the species from the genus in which it 
|| was first placed, including it among the members of the genus 
| Anthorhynchus. This genus and Asterophora are differentiated by 
the character of the epimerite and spores. In our present dis- 
cussion, the latter factor may be omitted since spores are not 
known. ‘The epimerite of Anthorhynchus is a large cannaliculated 


button; that of Asterophora consists of a circular cushion with 


a central Knob and with a fluted, crenulate periphery. Orawley's 


species, therefore, coincides with the latter description and 


should be returned to that genus. 
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Beloides firmus (Léger) Labbe 
Figs. 116 and 214. 


1892 Xiphorhynchus firmus Léger 1892:137-9 
1899 Beloides firmus Labhe 18993 26-7 | 


Beloides: Sporonts solitary, elongate. The adults 
aig length. Protomerite conical, dilated in center, constrict- 
| ion at septum. Deutomerite widest at shoulder, tapering to a 
| sharp point. Ratio length protitotal length 3: 1:3.8; width prot: 
q width deut :: 131.2. Nucleus elongate ellipsoidal, with several 


_ karyosomes. Epimerite a stalked globose papilla with 12 large 


lateral curved spines and a long rigid central style (80 long 


Pon adults). Cysts spherical, catere in diam., dehiscence by 


simple rupture, biconical, 14.5 x 6 


Taken at Poitiers, France. 
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- Host: Dermestes lardarius 1. lv. 


| Habitat: Intestine. 


Beloides tenuis (néer) Labne 
Fig. 117. . 


| 1892 Xiphorhynchus tenuis Leger, 1892:139 
| 1899 Beloides tenuis Labbe 1899:26-7 


Beloides: Sporonts solitary, elongate. E¥imerite a 


stalked globular papilla with 12 stiff lateral curved spines 


surmounted by 4 long slender sinuous style. 


Cysts spherical; spores biconical, pointed. 


Taken at Poitiers, France. 


Host: Dermestes undulatus Brahm. larv. 


| Habitat: Intestine. 
1 ; P eee 


Labbe changed the genus name of this and the forersoing 


species because of priority. 


Bothriopsis histrio Schneider 
Figs. 79 and 81. 


| 1875 Bothriopsis histrio Schneider 1875:596 
| 1892 Bothriopsis histrio Léger  1892:136-7 
1903 Bothriopsis histrio Crawley 1903a:54-5 


Bothriopsis: Sporonts solitary, max. length ene Width 


not given. Ratio--lensth prot:total lensth :: 1:1.6; width prot: 


width deut 3: very variable. Length protomerite more than half 


I 


) that of the whole sporontf. Septum strongly convex upward into 


protomerite. Deutomerite stout, spindle-shaped, ending in a 


af 


sharp point. Epimerite a small flattenea disc from which project 
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a half dozen long slender filaments. Nucleus ovoidal, cenerally 


_pbaced diagonally, containing several karyosomes. Endocyte 


| yellow in young, brownish black in adults. 


Cysts spherical, 400-500 - Spores obese, biconical, 7.2 ee 


Taken at Paris and Touraine, France and Wyncote, P®, 
Hosts: Hydaticus cinereus, larv; Colymbetes fuscus; «#4 Acilius 
sulcatus; and Dytiscus sp. larv. 
Habitat: Intestine. 
Schneider stated that this species is highly poly- 
morphic, and he described two varieties, the type form and a 
variety marginata, which is more active. He found no epimerite, 
but this was discovered later by Leger, who described it as 
consisting of six +e slender filaments, sie long. Leger 
also diswovered the spores. 
Crawley's observations on this species vary somewhat 
from those of Schneider; for instance, he says 
"= =- = the protomerite is a large rounded mass, but whereas 
Schneider's figures represent it to be solid, I find that 
it contains, at least in some cases, a large cavity. Within 
this cavity was a fluid in which fleated a few sranules. 
- -- the septum dips backward. I” a number of cases, _ 
however, the septum dipped forward, and such appears to 
have been the only condition seen by SChneider. - - -". 


Crawley found that in the stained specimens, the pro- 


 tomerite is more densely sranular than the deutomerite. 
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Bothriopsis terpischorella (Ellis) Watson 
Fig. 80. 


1913 Legeria terphschorella Ellis 1913n:°76 
1915 Bothriopsis terpischorella Watson 


Bothriopsis; Sporonts solitary, average length 7004 ‘ 


Width seatii Ratio--length prot;total length :: 131 to 1.8 :1. 
Ratio width protswidth deut :: 1.331. Protomerite equal to or 
longer than deutomerite, the anterior fourth hemispherical to 
subglobose, pelow which is an elevated flange-like portion, remain 
ing two-thirds cylindrical. No constriction at septum. Septum 
projecting forward into protomerite like the finger of a globe. 
Deutomerite ovoidal, tapering, bluntly pointed posteriorly. 
Endocyte dense, homogeneous, light brown. 

Cyst and spores not known. 

Taken at Douglas Lake, Mich. 

Host: Hydrophilus SD. 


Habitat: I“testine. 


Tis species was described by Ellis as a member of the 
genus Legeria. His description is as follows: 


"Epimerite not seen; sporonts extremely active, constantly 
changing the shape of the anterior three-fifths of the 
wody and proceeding rather rapidly in a serpentine path 
as ar esult, the protomerite often being bent almost forty- 
five degrees from the main axis of the body; expanded 
individual with a protomerite equal to or longer than the 
deutomerite, the anterior ~ of the protomerite hemi- 
spherical to subslobose, below which is an elevated. 
flange-like portion, remainins 2/3 cylindrical, the post- 
erior portion with a cup-shaped depression some 60 deep. 
into which the anterior conical portion of the deuto- 
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merite fits; deutomerite excepting the portion included 
by the protomerite ovoid, rather sharply rounded posterior- 
ly; average sporonts 720 in length; - - -." 


A comparison of fig. 82, a copy of Legeria agilis (Schn.) Labbe 


ith fig. 80, Ellis’ species in question, reveals differences 
|in the two. “The genus Legeria is characterized by a) dentomerite 


|| spindle-shaped (same shape as in Bothriopsis) ; bv) protomerite 


b 


|much less than half the total length; c) protomerite cylindrical, 
| dilated in anterior third, terminating in a simple obtuse-sngled 
|| cone; d) septum broadly convex upward into the protomerite in 


|| the shape of an hemisphere; e) nucleus spherical, f) agility of 


\ 


\ 4 


|| movement not confined to protomerite, put equally active in poth 


| 


|) segments. The species in question does not belong in this genus 


|| for the protomerite occupies more than half the total length, 


Hh Ad 


j it does not terminate in a cone, the septum is not broadly domee- 
|| shaped and movement is not equally active throughout the whole 
| . ae 

| sporont. 


4 Bothriopsis is diagnosed by Schneider as having a) an 
unusually well-developea protomerite consisting of a large poly- 
“morphic mass convex or coneave at its anterior end and nearly or 
equally as long as, or longer than, the deutomerite, eylinarical 
‘in posterior two-thirds; b) a septum invaginated into the proto- 
ieerite lixe the finger of a glove; c) an ellipsoidal nucleus; 


a) endocyte yellow to dark brown; e) acility of movement chiefly 


| confinea to the protomerite. 
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The species in question coincides with the genus 
| Bothriopsis in these characteristics: 1) polymorphism chiefly 
~ eonfinea to anterior three-fifths of body; 2) protomerite equal 
to or longer than deutomerite; 3) protomerite largest in anterior 
| thira, posterior two-thirds cylindrical; 4) septum invaginated 
into protomerite for the posterior thira of its length; 5) endo- 
cyte light prown. | 

t have therefore changed the name of the species to 


|| Bothriopsis terpischorella. 


Legeria agilis (Schneider) Lanne 


Fig. 82. 
1875 Duforia agilis Schneider 1875:595-6 
1899 Legeria agilis Labbe 1899324 


Legeria: Sporonts solitary; measurements not given. Ratio-- 
length prot: total length 2:1:2.5 to ls: 53; width prot:width deut :: 
. 1.1 : es) : Protomerite ieonlerty cylindrical, considerably 
j dilatea in anterior third, terminated by an obtuse angled cone 
. as wide as high. No constriction at septum. Septun convex 
D upwera into protomerite. Deutomerite irregularly cylindrical, 
tapering from middle to a sharp point. Nucleus spherical, con- 

4 taining several karyosomes. 

_ Cysts spherical, dehiscing by simple rupture. Sores cylindro- 
, ‘piconical. 

; Taken at Paris, France. 


Host: Colymbetes sp. larv. 
_Habiteat: Intestine. 
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Phialoides ornata (Léger) Lanvé 
Figs. 87 and 88. 


1892 Phialis ornata = Leger 1892:135 
1899 Phialoides ornata Labb¢d 1899:24 


- Phialoides: SPoronts solitary, rather obese. Average 


4 
Mg 


|| vroadly ellipsoidal, widest in middle, broadly rounded behind. 


|] dome-shaped retractile structure surrounded by a thickened collar, 
_ : h rite 
jj above which is a ring of fine triangular chitinous teeth. Nucleus 


|| spherical, containing several karyosomes. 


|| Cysts spherical, Fein te in diameter, dehiscing by simple rupture. 


fl i 


|| Spores biconical, swollen in middle, 10.5 x 6.75. : 


|| Taken at Poitiers, France. _ 


|| Host: Hyarophilus piceus (L.) lv. 


| Habitat: Intestine. 
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| protomerite; the latter a long cylindrical process, three times 


| the length of the protomerite. 


The latter is retractile, but 
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KOlliker does not mention that this is true of his species. His 
" iat Se dere — 
— drawing does not indicate the circular distal collar armed with 


teeth. I am inclined to think the species are quite distinct, 


and have therefore placed Kollixer’s species in the genus Sty- 
- locephalus. for further description, see under the heading 


; Stylocephala brevirostra (Kolliker). 


/ 
Pileocephalus bergi (Frenzel) Labbe 


Fig. 83. 
1892 Gregarina bergi | Frenzel 18923;286-98 


1899 Pileocephalus berzi Labbe 1899:20 
| Pileocephalus: Sporonts solitary, parrel- shaped. 

Length of largest 330,, , width 90, . Ratio length prot;total 
length t 1:5.2; width prot :width deut :: 1:1.6. Protomerite 
Seutegieriosl. evenly rounded, 1.7 times wider than high, slight 
constriction at septum. Deutomerite broadly ellipsoidal, wider 
in middle, broadly rounded--nearly flattened--posteriorly. Ebi- 
merite a large hyaline centrally dilated and sharply pointed cone 
half the length of the whole cephalont without the epimerite. 


Nucleus spherical with one large karyosome. Endocyte dense, sray 


to black. 
Cyst and spores unknown. 


Taken at Cordoba, Argentina. 
Host: Necrobia ruficollis Fabr. (Corymetes ruf.). 


Habitat: Intestine. 
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Pyxinia rubecula Hammerschnidt 
Figss 119 & 159. 


1838 Pyxinia rubecula Hammerschmidt 18383357 

1848 Actinocephalus rubecula Frantzius 18483193, 195 
1851 Gregarina rubecula Diesing 1851312 

1863 Gregarina rubecula Lankester 1863395 

1892 Pyxinia rubecula Léger 18923140 


1899 Pyxinia rubecula Tanne 1899:26 


Pyxinia: Sporonts solitary, obese. Measurements not 


given. R&@tio--length prot:total lenesth :: 1:33.63; width prot: 


width deut 3 1:1.2. Protomerite large, resularly conoidal, 


a little longer than wide (1.2 : 1), constriction at septum. Deu- 


tomerite conical, widest at shoulder, tapering to a slender, 


pointed posterior extremity. Endocyte of deutomerite dense, of 


or, | 7 nee 
protomerite much less dense. WN4cleus ellipsoidal. EPimerite 


situated upon a short neck, urn-shaped, wide-mouthed, crenulate 


on the periphery, with a short, stout conical style projecting 


_ upward through the center. 


Cysts spherical, AC in diameter, spores bluntly biconical, 


as, . 
a 


Taken at ? Germany and Poitiers, France. 


Host: Dermestes lardarivs L., lv. and D. vulpinus F, 


Pyxinia crystallisgera Frenzel 
Figs. 84, 85 & 86, 


1892 Pyxinia crystalligera § Frenzel 1892:314-29 


Pyxinia: SPoronts solitary, elongate. Max, length Vier 


__1. Frantzius' illustration shows a spherical nucleus. 
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width not given. Ratio length prot:total length :: 1:5 to 1:10; 


width prot: width deut $3 1.1:1. Protomerite spherical in adults. 


- Deutomerite of adults regularly cylindrical, ttapering in post- 


erior third to a long, slender, bluntly pointed extremity. EPi- 


| merite a ‘short sharp rigid style resting upon a small crenulate 


corona, the whole superimposed upon the coneeBbhaped protomerite 


of the cephalont. Endocyte containing large, strongly refractile 


variously shaped crystals and granules of vyxinin. Nucleus 


irregularly ellipsoidal, containing several karyosomes. 


Cyst and spores not known. 


Taken at Cordoba, Argentina. 


Hosts$:Dermestes vulpinus Fapr.; Dermestes peruvianus Cateln; 


adults and larvae of both. 


Habitat: Intestine. 


Pyxinia frenzeli Laveran & Mesnil 


Laveran & Mesnil 1900;554-7 


1900 Pyxinia frenzeli 


Pyxinia: Sporonts solitary, obese. Length 200. ‘MAK. length 


of cephalonts 150,, . Max. Sara - Cephalonts, only, illust- 


tiga 


rated. Ratio--length prot:total length :: 1:4; width prot: width 


deut 3: 1:2. Protomerite (ofcephalonts) cylindrical to sub- 


globose, constricted at septum. Deutomerite subglobose, nearly 


slender cyl indrical 


as wide as long. Epimerite in t wo parts, a 


pase equal in length to protomerite, and super imposed upon same, 


and a short, sharp apicel style equal in length to the cylinder. 


7 


“7 - 

75, MOANOLe Intot: toner Aye fonn mie to 
eres 

faxinetca ethrenmotow® ' . £381 i g19% Athiws3 onc 
’ ‘ak a J e? 

fF onletennt Ieottherkive «fre foner pie | +9 33 t hege 


: 
ie 
. 


~at wrtioentes Retrtod vitesid setrefe amo f re of 


oe 
, 


. Setueern [ferme nm coon -eriteen elute Binia (riaria trot . 

to tramn torre Bogeritearns aft rorr Resocnteodre a forty 

fitoetor vinnorwte jenirt nittedatros etroohra trio fedeeo ¢ : 

. ave fort a eeberb ewe Fo Pe lire hen afagnyts hecarte, 

sRermAovany Tevevor “oFrEntros |fabforaci ffs ylaw ” mere 
Lowornt tor aetoce hoe ot 


Arb teams PfOMIOD | nm 
jute 


__ re a) 


. 
| :fesnd ancalvrerse aateshewol + erta® weeeter leer petasnen 


' .tod to anvarnt ton Py 
at .orktaetel ree 


wens Zz ae 
fireet A canevad Hosrom atniond - 


VebSl:O00C£ L[irreeM 4 narrowed Hesnet ntti coer 


al 
' ar 


| ‘fooef .xeM .00° 42areT enero sant Hoe etnorog®. tain ~ 
| ~*4prfrr vine -?trofatasad . Os qthiw xaMm. Bic otro! riq90 


sh bws torser fabiw *hst ss atone £ Into2 sone Aryrata-okonh * 
| finer ,seodolfodne ativemotne® .owtqee tn iidindonhe 
Teolahnt iyo seirefe a .stieg ows et ettuemtem amok os ‘i 
OOO mod Aernocrmtrecne Aree .etisvemosour of dfeanet mE 
“oheline eft of Atanel ak Lanne elute teopee qamty. 


— -— ~ ee —— =e 


-_—_— 
ry 


| Nucleus spherical, containing a large karyosome. 
 Oysts not seen; spores ovoidal, 14 ea 
‘Taken at Paris, France. ) 
| Host! Attagenus pellio (Dermestes}. 

| Habitat: Intestine. 
Pyxinia mébuszi Lever & Tmboscq 


Figs. 97 & 98. 


1900 Pyxinia Ménuszi Léger & Duboseq 1900:1566 
1902 Pyxinia Mébuszi Léger & Duboscq 1902:409-18 


Pyxinia: Sporonts solitary. Length opine Width 


not given. Ratio length prot:total length 3: 1:5 to 1:6; width 


ee ee ee ee on 


 protiwidth deut :: 1:1. Protomerite hemispherical, lower margin 


straight, projecting beyond deutomerite at septum. Deutomerite 


i 
it 
“ig 
ch 
\ 
1} 
: 


i] regularly cylindrical, ending in a blunt point or in a well rounded 
1] bated cy: Epimerite persistant, a long slender sinuous style 
attached to pase of the epithelial cell, i.e. to mesothelial wall, 

of ieee: and extending through this cell, longitudinally, to 

| lumen, the cephalont pody remaining in lumen, peyond cilia. 
Rinectte as long or longer than the whole cephalont itself. 

| Endocyte containing paramylin granules and small yellow refractile 
Ponies. Nucleus spherical, with one karvosome and several chro- 
“matic granules. 

} Cysts spherical, aes? in diam. Spores elongate barrel-shaped, 
16.5 x 7, long. | : a) : 


= : 
| Taken at Grenoble (7), France. 
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Host: Anthrenus verbasci Olivier, larv. (A. verbasci 1.) 


“Hapitat: Intestine. 
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if Stictospora provincialis Leger 
Figs. 90 & 91. 


1893 Stictospora provincialis Leger 18933129-31 

1896 Stictospora provincialis Léger 1896:32. 

1899 Stictospora provincialis Labbe (1899321 

910 Stictospora: Length 1000-2000,,. Width not given. 
|| Ratio--Lengtn prot:total length :: 1:6; width prot:width deut ;: 
fun.2. Protomerite subglobular, terminating ina proadly conical 
| anterior extremity. Width equal to height. Deep constriction 
|| at septum. Deutomerite widest st shoulder, tapering to a slender, 
|| snarply pointed distal portion. Nucleus ellipsoidal, with several 
i) “kbeyotomesi..Bpimer ite consists of a short-stalked, globular 


|| papilla depressed anteriorly, there proceeding from the depression 


| a dozen long, baclwardly directed, sharply pointed processes which 


i fit closely around the papilla ana completely cover ite 

| Cysts spherical, 800 in diam., dehiscence by simple rupture; 
| spores biconical, slightly curved. 

i ay, . . 

| Taken at Marseilles, France. 


| Hosts: larvae of Melolontha sp. and Rhizotrogus sp. 


‘Habitat: Intestine. 


But one species is known in this genus and 


F a 


| family Stictosporidae. 
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Steinina ovalis (Stein) Leer & Duboscq 
Figs. 92, 93 & 94, 


1838 Clepsidrina polymorpha Hammerschmidt 1838:355 


1848 Stylorhynchus ovalis Stein 1848 3132-223 

by 1848 Stylorhynchus ovalis Frantzius 18483195 

‘ 1851 Gregarina ovalis Diesing 1851:9 

: 1863 Gregarina polymorpha Lankester 1863:95 

1875 Clepsidrina polymorpha Schneider 1875:580-2 

: 1902 Gregarina polymorpha Berndt 1902: 405 
1904 Steinina ovalis Léger & Duboseq 1904:352-5 
1910 Steinina ovalis Pfeiffer 1910:108 


Steinina: Sporonts solitary, obese. Length ey « Width 


not given. Ratio--length prot:total length :: 1:32.53 width prot: 


|| wiath deut :: 1:1.4.. Protomerite cylindrical, terminating in a 


|| large cone, as broad as high, no constriction at septum. Deuto- 


ee , 
} merite short, ovoidal, nearly as wide as long, terminating in an 


- obtuse-anglea cone. Nucleus spherical and containing one large 


| karyosome. E*imerite a short retractile digitiform process which 


later pecomes a flattened button. Cysts spherical or ovoidal, 


‘Wa in diameter, dehiscing by simple rupture. Spores biconical, 


proad through middle, = 2 al : 


‘Taken at ? ; France. 


Host Tenebrio molitor L. larv. 


Habitat: Intestine. 


This is a much discussed and confused species. Early 


writers grouped together all the polycystid gregarines found in 


the larva of Tenebrio molitor as one species. Hammerschmidt 


evidently found several species for he named the one species he 


 @escribed Clepsidrina polymorpha. Stein differéntiated three 
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species and separated out this one, even eS to it a differ- 


 @nt genus than the other two (C. polymorpha and C. cunenta.) 
Schneider described under the name Clepsidrina poly- 
morpha (Hanm.) three species, one of them being the Stylorhynchus 
/ “ovalis of Stein. His words are as follows: 
"ZL" espece Clepsidrina polymorpha ‘) éte instituee par Harmn-= 
erschmidt, et plus tard démembree par Stein, qui trouva 
moyen a*établir a ses ddpens trois especes, dont une fut 
reportée dans le genre Stylorhynchus. 
Ce pretendu S. ovalis est simplement le céphalin de l'une 
des varidtes que nous allons decrire." 
Berndt, in a long paper on the gregarines of Tenebrio 
l| molitor larva, still considered this species the cephalont of G. 
|| polymorpha in 1902. 
It remained for Léger & Duboscq (1904) to clear up 
| the discussion. They created a new genus for this species, 
| and called it Steinina. 
Steinina obconica Ishii 
Fig. 95. 
1914 Steinina obconica Ishii 1914:439-41 


Steinina: Sporonts solitary, obese, Length sepia . 


Width 68 - ue » Ratio--length prot:total length ::.1:5 to aS" 


width protiwidth 4 eut . Ll:l. Protomerite dcue-shaped. three 

times as wide as high, placed with septum at an angle of 45 from 

| the longitudinal axis. Septwn constricted slightly at periphery. 
einer te widest just pelow septum, and tapering to a slender, 


| bluntly pointea posterior extremity. E*imerite a short conical 
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hyaline projection + as long as the protomerite is hich. Endocy#e 


dense. N“cleus spherical. 


 Oysts spherical to slightly ovoidal, 120 x ive - SPores unknown. 


ays 


Taken in the Province of Izu, Japan. 
Host: Tribolium ferrugineun F, 
Habitat: Intestine. 
| The character of Pia deena is evidence that this 
species is rightly placed. 
Steinina rotunda n. sp. 
Fig. 173. 
Host Amara Angustata Say. 
Location St. Joseph, Illinois, November, 1914. 
Region of infection, Intestine. 
Degree of infection. A dozen individuals were found in one host. 
Character of sporonts. Solitary. The pody is stout, short and 
proad. The epimerite persists even on some of the largest indi- 
viduals. It is a spherical, sessile or shortly stalked hyaline 
knob. The protomerite just below it is broadly conical in shape, 
widening rapidly downward to form a cylinder bulging in the middle 
“portion. A deep constriction is present at the septum. The pro- 
tomerite is widest # of its length from the anterior end, and, 
without the epimerite, it is as high as wide. The deutomerite is 
practically spherical except in its anterior end, which, at the 
septum is more or less flattened, or sometimes concave downward. 


_ The deutomerite widensr apidly from the septum and is as wide as 


a iss a 
a) nienae ts 


| aes me sds | 
nC P ‘al stivenosot ety an nnol an = roitostoie @ 


.frotseder anofo t . ; 
worrur aenocR . BOF x Off .fInhiovo uf Fle of faobne tre 


: r Sore P tte . 
srncet ml te onnbver® off : 
‘ a 


ot erento? ont ‘Tor, ( : 
; ei 


‘I Jar? sonrahive el siiaamice of? to “stonnacto one 3 


heonle efidteder BF ; 


vote ae 
-TR off Mbrartor, anielese oe a 
ETE wot Me 


he da 
aK Y 


; . ~t treaties ant 
ovne eieieimnd tech, 20H 


afer Tetmavell .etonligl ceaot .38 notte 


onttaesnt “moktootat "do'n 3e ao 


«es 


I artis 
.taot ano ok Aenot evew a fantivtens caxo8 A .rottootat to 


sete 
free tetorta trrofa et vind at? “vans hfok ,B4 rotoce nes <9 
-~fiowrl taentnl eft to ereor no rave etatarrac otinemias ott 
oe § ms mle te 
Aeck freert hostfete wtsequte 10 “aflease .fentsectce a ak $1 oat 


ocara ak Snolnon vwifporwt ek +t wofod fest sshremotorc | ott ti 


. et aa 
Sfhtilw att «bk arccde feos qahiat ive R ie of Keumrenvob winters 


ot missense aff dn "Fasaeer at rod toragance waeb a 
hon fro tobteten ortt mort dinnel att to £ teektw ek 69 
. ee * ep wl Ah = i's ‘wa | 

Vi ivenotreh eff .ofiw ar Aaid an ae sf .93 bromtes ot? 3 


“sd nn 4 LA hid 


oft tn tol feo solvetnn est ob tqeoxe a eae vi 


li 
ots 


aw % > ; #2 ti ‘ : 
o Mceweework, ovnoros eenitomoe o Ronottelt neel “0 80m z etrom al 


> aftiy en al fee eortesa ett mort bane hiner sini 


era arty o— 


‘ ae << aa 


long. 
. In color, the body is light brown or tan, of equal 


density in both protomerite and deutomerite; the proteplasm is 

% homogeneous and not very abundant. The anterior half of the pro- 
tomerite and the epimerite are transparent. The nucleus is 
wisible in vivo in specimens of all ages. In all the specimens 
attached to the epitheliwa, no matter how large, the nucleus 
contains but one large karyosome; in the free individuals, no 
matter how small, a large number of small deeply staining chro- 
mosomes are present. The epicyte is thin and of equal width 
throughout. Longitudinal striations are visible. 

Most of the specimens seen possessed epimerites, whethe 
free or attached. <A goodly number of these, however, were free 
in the lumen. The epimerite disappears by being gradually 
constricted off. When the specimens are of a slide in a water 
medium for fifteen minutes, approximately, the epimerite preaks, 
the supposition being that it is highly porous and the sudden 


strain caused by media of unequal density outside and inside 


is r educea by théibursting of this fragile structure. When the 


trophozoite is attached, only the epimerite is embedded and the 
free ends of several cells are destroyed by the parasite. 

Very slow movement of progression was noted. The 
power of contraction seems to pe centered in the anterior part of 


the deutomerite, for the parasite is able to contract this portio 


of the body into a narrow neck. 
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This species is very probably a member of the genus” ~ 


Steinina, family Actinocephalidae, although the cysts and spores 


j}/ are not known. The globular hyaline epimerite corresponds to that 


|| of one stage of the epimerite of the type species, Steinina 


| ovalis, as described by Leger and Duboseq (1904:352-4). The 


incipient stylous epimerite and the hat-shaped end-stage were not 


observed in this species. The adults are non-associative ana 


in shape of the deutomerite, the protomerite, and the conoidal 


anterior projection of the protomerite, together with the nuclear 


shape and content, coincide with those of the type-species. 


Coupling of sporonts takes place probably just previous to cyst- 


formation and not, as in the genus Gregarina, near the beginning 


of sporont life. 


S°me of the important measurements are given below: 


Total length sporont 225 0 22 18 mm. 
Length protomerite } 
with epimerite 013 2105 07 
Length epimerite 02 02 2015 
Length prot. without . 
_epimerite bl -085 .055 
Length deutomerite 12 2115 eh kL. 
Width protomerite 013 09 .O7 
Width deutomerite 215 012 085 
Ratio length prot without epimerite ; 
poe. S6tal Iléngth ._.. 132.3.......182.5 1:3.3 
Ratio width prot ee wie bogs 
_ width 4 eut 1:1.1 1:31.53 1:1.2 


Diameter nucleus 204 032 04 . 
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Stylocystis ensiferis (Ellis) Ellis 
Fics. 96 and 99. 


1912 Stylocephalus ensiferis Ellis 1912c:686-7 
1913 Stylocystis ensiferis Ellis 1913c:274 


Stylocystis: Sporonts solitary, short. Average length 


H leah Rt io--length prot:total length :: 1:3; width prot: 


| width @eut :: 1:1 to 1:1.4. Protomerite cylindrical, conical 


to subglobose. Approximately as wide as high. Deep constriction 


at septum in adults. Deutomerite half as wide as long, widest at 


shoulder, tapering slightly and ending in a flattened or very 


broadly rounded posterior extremity. EPimerite a stout style, 


eee ee 


equal to protomerite in length... Endocyte dark gmay, opaque. 


Nucleus not seen. 


0 Maras 44a ae Pe 


Cost and spores not known, 


Taken at Quirigua, Guatemala. 


Host: Leptochirus edax Sharp. 


Habitat: Intestine. 


Ellis first described this species as a member of the 


family Stylocephalidae, later removing at to the family Actino- 


cephalidae (1913¢:2'74). 


Cystocephalus algerianus s°nneider 
Figs. 115 and 160. 


1886 Oystocephalus algerianus S°nneider 1886:100 
1899 Cystocephalus algerianus Labb¢é  1899:31 


°° Gystocephalus: Sporonts solitary, ovoidal. Length 3-4 


mm. Ratio--length prot:total length :: 1:6; width protiwidth 6 eut 
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at 1:1.7. Protomerite dome-shaped, widest at base, twice as wide 


as high, no constriction at septum. Deutomerite ovoidal, widest 


through middle, length less thanw iath, posterior end conical, 


sharply pointed. Epimerite placed upon a short collar, globose, 


with conical apex. Nucleus elongates-ellipsoidal, containing 


\ several karyosomes. 


Cysts not known, Spores irregularly and peculiarly shaped, NA 
x 


Takens in Algeria. 


Host: Pimelia SP. 


Habitat: Intestine. 


Lophocephalus insignis (Schneider) Labbe 
Figs. 110,114 and. 161. 


1882 Lophocephalus incignis Schneider 1882:435 
1885 L°phocephalus insignis Schneider 1885;14 
1899 Lophocephalus insignis Labbe 1889331 


Lophocephalus: SPoronts solitary, very elongate. Length 


1000. Wiath not given. Ratio--length prot:total length 3: 
bs 


1: width protiwidth deut :: 1:1.3. Protomerite subglobose, 


flattened, twice as wide as high, constrictionat septum. Deuto- 


merite cylindrical, widest at end of anterior third, flattened 


at posterior extremity. Nucleus of sporont spherical with one 


karyosome. Epimerite a large flattened disc, depressed slightly 


in center, crenulate on periphery, longitudinally striated and 


carrying at base a circle of very many short upwardly directed 


a digitiform processes. The cephalont which possesses the circular 
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\|@ise-shaped epimerite is spherical , or nearly so. Its nucleus 


contains a single coiled chromatin band. 


; Cysts subspherical or subovoidal, 430 x cele diam., dehiscing 


> pseudocyet. Spores extruded in chains, irregularly hat-shaped, 


wenn Intestine. 


Oocephalus hispanus Schneider 


1886 Oocephalus hispanus Sehneider 13886:101 
1899 Oocephalus hispanus Labbé 1899: 


" Bpimerite a sphere, carried on a short conical neck. 
Host: Morica sp. 
lHapitat: Intestine. 

Ellis (1913c:282) includes this genus with Cysto- 
cephalus under the name of the latter. The two geners are, how- 
ever, distinct, having epimerites different in shape; the former 
lveing glovular, set on a short conical neck, the latter spade- 
|| shapea (in side view), i.e. dilated in middle portion and conical 


lat apical end, set on a short cylindrical slender collar. 
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Stylocephalus oblongatus (Hammerschmidat) 
Watson 
Figs. 106 and 120. 
1838 Rhizina oblongata Hammer schmidt 1838;357 
1848 SPoradina oblongata Frantzius 1848:195 
1851 Gregarina oblongata Diesing 1851:14 . 
1875 Stylorhynchus oblongatus Schneider 18753569 
1882 Stylorhynchus oblongatus Schneider 1882; 434 
1915 Stylocephalus oblongatus Watson 
Stylocephalus: Sporonts solitary, elongate. Max. length 
| tally width not given. Ratio length prot:total length :: 1:6; 
to 1:8. Ratio width prot:widthdeut :: 1:2. Protomerite glob- 
ular, constriction at septum. Deutomerite cylindrical, tapering 
slightly from middle, ending in a rather slender blunt posterior 
extremity. Epimerite a thick cylindrical neck with a terminal 
dilated portion with papilla on extremity. Wole epimerite 
equal to 1.5 to twice the length of protomerite alone. E docyte 
yellow in cephalont, becoming black in adult sporont. Nucleus 
ellipsoidal, With several karyosomes. 
Cysts irregularly spherical, with slight depressions and protuber- 
ances. Spores prow, united in chains, 7 in long axis. 4 
Taken at Paris and Poitiers, France. 
Hosts: Opatrum sabulosum (7..) and Asida srisea (7.). 
Habitat: Intestine. 


Because of priority, Ellis renamed the genus Stylo- 


- vhynchus, Stylocephalus. The species thus becomes Stylocephalus 


oblongatus. 
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Stylocephalus longicollis (Stein) Watson 
Figs. 107 and 121. 


; 1815 Gregarina sp. Gaede 1815317 
1848 Stylorhynchus longicollis stein 18483 222 
1848 Stylorhynchus longicollis Frantzius 1848;195 
1851 Gregarina Mortisazae Diesing. 1851712. 
1863 Gregarina longicollis Lankester 1863;95 
1875 Stylorhynchus longicollis Schneider 1875:572 
1882 Stylorhynchus longicollis Schneider 1882:422 
1884 Stylorhynchus longicollis Schneider 1884:1-36 
1915 Stylocephalus longicollis Watson 
Stylocephalus: Sporonts solitary, elongate. Measure- 
ments not given. Ratio--length prot:total length :: 1:10; width 
| protiwidth deut :: 1:1.1. Protomerite pentagonal in lateral ) 
| optical view, truncate at apex, slight constriction at septum, 
width equal to length. Deutomerite elongate, cylindrical, taper- 
| ing in posterior two-thirds and ending in a rather blunt point. 


Nucleus ellipsoidal, with several karyosomes. Endocyte dense. 


| Epimerite consisting of a long slender cylindrical neck, termin- 
| ating ina slightly dilated papillate anterior end, the whole 

| three or four times the length of the protonerite alone. 

Gysts irregularly spherical, surface covered with small indent- 
“ations ana papillae. Spores like those of S. oblongatus. 

| Taken at Paris : France. 


Host: Blaps mortisaga. 


é 


Habitat: Intestine. 
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Stylocephalus brevirostra (Kélliker) 246 


Watson 
Fig. 118, 
1848 Gregarina brevirostra Kolliker 1848;12 
1848 Stylorhynchus brevirostris Frantzius 1848:195 
1851 Gregarina brevirostrata . Diesing . 1851:9. ° 
1863 Gregarina brevirostris Lankester 1863:95 
1899 Phialoides ornata Labbe 1899:24 


1915 Stylocephalus brevirostris Watson 


Stylocephalus: Sporonts solitary, stout-bodied. Ratio-- 


|Jlength prot:total length 3: 1:4; width prot:width deut 3: 1:1.2. 
|Protomerite cylindrical, of nearly equal width throughout, width 
equal to length, no constriction at septum, corners rounded at 
Dantertor end. Epimerite a small xiphoid-conoidal tongue projecting 
P ara from center of protomerite, length equal to half that of 

|| protomerite. Deutomerite just below septum a little wider than 
i 


protomerite, tapering to a rather sharp point. Nucleus spherical, 
y th six to nine small karyosomes. 

‘Oyst and spores unknow. 

ov en at ~~, Germany. 


Host: Hydrophilus sp. larva. 


Habitat: Intestine. 


7) 


Kélliker illustrated. another figure of this species 
besides the one copied in Fig. 118, in which the whole body is 
less angular in outline (1848, Pl. 2, Fig. 15); the epimerite is 
a sphere, the protomerite nearly so also, and the deutomerite — 
ellipsoidal with a well-rounded posterior extremity. The animal 


‘is drawn under abnormal conditions, however, a drop of egg-albumen 
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~ having been used as a medium and the animal left in it some time. 


Frantzius placed this species where it evidently 


belongs, in the genus Stylocephalidae. His definition of the 


a 


4 genus is as follows: 


"Hinzeln lebend mit russelartigem Kopfanhang." 


Labbe regarded this species as identical with Phialoides 


ornata, probably because of an identity of hosts rather than a 


similarity of the parasites. A taple of the important character- 


istics of the two species follows, and speaks for itself. 


St. brevirostris Ph. ornata 
Epimerite $ length of prot. S x 1,..0f prot. 
length. + 1. of whole sporont ™ to whole sporont 
a. . without epimerite 


width 2 that of prot. 1/10 that of prot. 
shape Xipho-conical, i.e. Cylinarical : 
elongate-conoidal, 


dilated in middle 


apex Bointed Flattened, a thick- 
ened collar, thickly 
set with 20 more or 
less smal] teeth 


Protomerite 
shape __ Widest at shoulder, Ellipsoidal 
ae tapering to post. end 
where widest? Anterior 1/5 Center 
post. extremity Tapering and pointed Broadly rounded 
Nucleus, shape | Spher., several karyo- Spher., several 


somes hare wes karyosomes 


Ellis (1912) changed the name of the genus from Stylo- 


rhynchus to Stylocephalus because of priority, hence the species- 
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Stylocephalus gladiator (Blanchard) WAtson 
1905 Stylorhynchus gladiator Blanchard 1905; 923-8 
1915 Stylocephalus gladiator Watson 


Stylocephalus; Sporonts solitary, elongate, ave. 
length 300-400, , max. length 7204 ; miAth 3, max. width 70 
Protomerite short, Slopular. ER elongate Ae 
with a slender attenuated posterior extremity, bluntly pointed. 
Evimerite in two parts, a very long slender cylindrical neck and 
a dilated xiphoid- shaped apical portion, often longer than the 
whole gregarine. Nucleus ovoidal with one large karyosome. 
Cysts not know. 
Taken at Grenoble, France. 
Host: Helenophorus collaris L,. 
Habitat: Intestine. 
Stylocephalus giganteus Ellis 
Figs. 108 & 109. 
1912 Stylocephalus ciganteus Ellis 1912a; 25-7 

Stylocephalus: Sporonts solitary, elongate. Length 1200- 
18 , Wiath not given. Ratio--length prot:total length th | 
1:9 to 1:18; width prot:width deut 3: 1:1 to 1:1.5. Protomerite 
dome-shaped. widest at base, or dome-shaped ailatea abovesbase, 
flattened anteriorly. Constriction at septum. Deutomer ite 
widest at shoulder. Cylindrical, terminating in an abrupt but 
sharply pointed cone. Epimer ite a long pointea cone, situated — 


upon a conoidal projection of the protomerite of the cephalont. 
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Endocyte dense. Nucleus not described, 


Cysts spherical , en diam., entire surface papillated and 


indented, dehiscence by pseudocyst, spores extruded in chains. 


|| Spores irregularly subspherical, black, 7 x al 


‘Taken at Boulder, Colo. and at Denver, Colo. 


Bp ests: Eleodes sp.; Asida sp.; Asida opaca Say; and Eusattus sp. 


“Habitat: Intestine. 
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Sphaerochynchus ophioides (Schneider) Labbe 


1886 Sphaerocephalus ophioides Schneider 1886:100 
1 1899 Sphaerorhynchus ophtoides Labbe. . 1899332 


Sporonts solitary, elongate. Length 3-4 mm. EPimerite 


1/6 the total length of cephalont, consisting of a small spherical 


|| or ovoidal body carried on a long cylindrical stalk, broadest 


at base and gradually narrowing toward apical end. Cephalonts 


i ‘3 mn long, 2204 of which is length of the epimerite and eee 


for the terminal sphere. 


ea 


Host: Acis sp. 


Habitat: Intestine. 


Acanthospora pileata Leger 
Figs. 162 & 215. 


1892 Acanthospora pileata Leger 1892:145-6 
1899 Acanthospora pileata Labbe 1899:28 .. 


: Acanthospora: Sporonts solitary, elongate. Length 300- 


j as Ratio--length prot:total length 3 1:6; width prot:width 
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G@eut ¢: 1:1.5. Protomerite nearly hemispherical, little higher 


| than wide, Renstricted at septum. Deutomerite elongate-cllipsoida 

widest just anterior to middle. Endocyte brown. EpPimerite a 
broadly conical papilla. Nucleus ellipsoidal, with several kary- 

I osomes. Cysts spherical, 150-180, . in diam. Spores biconical, 

ends truncate, with 6 equatorial spines in a circle. Dimensions 

7.5 x 10.5/. 

Taken in the Pepartment of Poitou, France. 

Hosts: Cistelides sp.; Omoplus sp. lv (Scudder gives a genus 

Omophlus, not Omoplus). 

Habitat: Intestine. 


Acanthospora polymorpha Leger 
Fig. 163. 
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1896 Acanthospora nolyenrobed Léger. 1896344 
1899 Acanthospora polymorpha Labbe 1899:28 


Acanthospora: Sporonts solitary, elongate, polymorphic. 


(Sse ee per 


Protomerite irregularly cylindro-conical. Deutomerite ovoidal, 
widest through middle. Endocyte yellowish-brown. 

Cysts 500-700 in diam. Spores vipyramidal, each face hexagonal, 

5 each ave aieot with 6 sharp spines and with a circle of 6 equa- 
torial spines, B x 4 | 
faxenet * © ~ 

Host: Hydrous caraboides (L.) lv. 


Habitat: Intestine. 
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Ancyrophora gracilis Leger 
Figs. 122 & 164. 


18-- Gregarina acus Stein 18--3-- 
1848 Actinocephalus Acus Frantzius 1848;195 
1863 Gregarina acus Lankester 1863395 . 
1892 Ancyrophora gracilis Léger 1892:146-7 


" Ancyrophora: Sporonts solitary, elongate. Max. length 


2000, ; max. width 400,,. Protomerite conical, dilated in central 


région. Constrictién at septum. Deutomerite widest at shoulder, 
tapering to a long acuminate posterior extremity. Micleus 

Cilio’ with s everal karyosomes. | Epimerite a globular papilla 
with 8 long, packwardly-directed, flexible ‘tentacles’. 

Cysts spherical, 200v in diameter. Spores biconical, truncate, 
with four spines at each pole and six equatorial spines, 8.5 x 
5.1 ue 
Taken at 9? , Germeny and Poitiers, France. 

Hosts: Carabus sp.; Carabus auratus L.; ©. violaceus L., larvae 
and adults; and Silpha thoracica L. larva. 


‘This species was first described by Stein under the 


“ee Deis 5 ae ; ! : : 
name Gregarina acus, according to Leger, but no mention is made 


of this species in Stein's 1848 article, however, 


“Prentzius and Lankester refer the species to Stein; 
Diesing does not mention it. 

If the originally described species is the same as the 
species descrived by Léger in 1892 under the name Ancyrophora 
gracilis, then the name of the latter should be changed to A. aca 


(Stein) térer. In the absence, however, of complete data, it 


_Stands 8 as. Es by Léger. 
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Ancyrophora uncinata Leger 
Pig. 216. 


| | 
1892 Ancyrophora uncinatea Leger 1592:147-2 


= § ~ 


Ancyrophora; Sporonts solitary, length 150-200 /,. 


Width not given. Epimerite garnished with twelve rigid hooks 


jj} in two alternating rows. 
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Cysts spherical. Spores spined, both polar and equatorial, 


7.5. ae 


Seken at Suitiers, France, 
Hosts? Dytiseus Sp.; Colymbetes sp.; Sericostoma sp.; and Lim- 
nophilus rhombiecus (1.) (Phryganea rhomb.) . 
Habitat: Intestine. 

Labbe placea Gregarina. dytiscorum Frantz. with this 
species under the name of the latter, evidently from a similarity 
in the first host given above. The species are, however, unlike 


and I have separated them, calling the former an Uncertain Species 


4 under the Actinocephalidae. 


The last three hosts given by Léger are not Coleoptera 


put Neuroptera and the circumstance of finding the sames pecies 


| of gregarine in such widely separated hosts is unusva)\, and almost 


unique yet ther ecord is authentic. 
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Cometoides capitatus (Leer) Labhe 
Figs. 123, 124 & 165. 


1892 Pogonites capitatus | Léger, 18923150-1 
1899 Cometoides capitatus Labbe 1899329 


Cometoides; Sporonts solitary, elongate. Length Wa 
4 Width not given. Ratio--lensth prot:total length :: 1:13; width 


|| Protzwidth aeut $3 131.5. Protomerite subspherical, width equal 


ei 


|| to ehight. Constriction at septum. Deutomerite widest at shoul- 


| aer, tapering from thence to a very long slender pluntly-pointed 


ee sueesor extremity. Epimerite globose, stalked, armed with a 


|| suv-equatoriat band of 12 - 15 long slender flexible filaments 


| 32-35 long. Nucleus euherten’. with several karyosomes. 


— ID BS ——SE eon 


| ovate spherical, eis diameter, dehiscence by simple rupture, 


il spores eylindro-biconical, apices truncate, each face octagonal. 
| 
| Poles armed with four spines each, two equatorial rows of spines. 


|] 2-5 x 5. 1, 

\ ‘Taken at Poitou and Avanton, France. 
|| nose: Hydrous sp. larv. 

|| Hepitat: Intestine. 


A 


a Cometoides crinitus (técer) Labne 


q Pic. 125. 
1892 Pogonites crinitus téger, 1892:149-50 
1899 Cometoides crinitus Labbe 1899329 | 


Cometoides: Sporonts solitary, very elongate. Max. 


AP 
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| length 2000 1. Ratio length prot:total length $3: 1:20; ratio width 
rite 


| protiwidt 33 142.5. Body shaped very similar to CG. capitatus 
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except that it is longer. Epimerite hemi-spherical, flattened 


‘surface upward, armed with an equatorial ring of 7 or 8 long 


2594 


| slender flexible filaments 100 long. Endoplasm brown. Nucleus 


| Cysts spherical, 200-300 ,in diam. Spores cylindro-biconical, 
es 


|| spines at the poles an two equatorial bands. 


Corycella armata Leger 
Pigs. 111, 112, & 166. 


1892 Corycella armata | Leger 1892:144-5 


Corycella: Sporonts solitary, 280-300, long. Ratio-- 


length prot:total length :: 1:4; width BF an bin 23 130.9. 


Protomerite subglobular, constriction at septum, wider in middle 


| 
i 


than deutomerite. Deutomerite widest at shoulder, tapering thence 


iH 
i 


a 


| two-thirds as long as the protomerite itsélf, and armed with 8 


|| strong,short, sharply-pointed, recurved, and backwardly-directed 


spines at each pote, no equatorial spines. 13 x Ay 


| Taken at Poitou, France. 
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Host: Gyrinus natator (u.) larv. 


Hyalospora roscoviana Schneider 
Fig... 129. 


1875 Hyalospora roscoviana Schneider 1875:584 
es Hyalospora: Sporonts biassociative, tinhwioe? very 
elongate. Length and width not given. Ratio--length prot:total 
length (primite) :: 1:9; width prot:width deut ::1:1.6. Proto- 
merite of primite cylindrical, conical, rounded at anterior 
“extremity, twice as hich as wide, a constriction at septum. 
Deutomerite elongate-cylindrical, tapering but slightly at post- 
_erior end and terminating in a rounded extremity. Nucleus elon- 
gate-ellipsoidal, with one large karyosome. Epimerite not known. 
Endocyte yellow to yellow-orange. 
Cysts spherical (2), dehiscing by simple rupture. Sores broadly 
ellipsoidal put sharply pointed. 
Taken -- Roscoff, France. 
Host: Petrobius maratimus. 
‘The name Petrobius has been applied to genera of both 
| Orthoptera (Thysanura) (1817) ana Coleoptera (1836) and, not 
knowing which one Schneider found as host, I have included this 
species among the Coleopteran as well as in... the Thysanuran 


list andthe Orthopteran chapter. He says of its habitat: 
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Les Petrobius se recontrent, en effet, sur le mur méme qui 
sépare le laboratorie de la mer, tapis dans les interstices 
des pierres. La méme espéce est commune sur une grande 
partie. du littoral - - -", . 

|| Form its habitat, the host might be either an Orthopteran or a 
moc 
|| Coleopteran. 

This is the only species in the genus Hyalospora. 

Sphaerocystis simplex Léger 
Fig. 137. 
/ 
1892 Sphaerocystis simplex Leger 18923115-16 
Sphaerocystis: Sporonts solitary, subspherical, length 
100-140,, . Width not given. Dicystid, having protomerite only 

| when young. Shape spherical, with a large papillate extension 


at each end. Nucleus spherical , with a lar-ve karyosome. 


Cysts spherical, 100, in diem., vipat spore-ducts. Encystment 


|| solitary. Spores 6voidal, 10.5 x 7.5,,. 


i Taken at Iteuil (Poutou) , France. 
iH Host: Cyphon pallidulus Boh. (S.cpallidus). 
Habitat: Intestine. 
Euspora fallax Schneider 
Fig. 151. — 
1875 “ogni fallax : Schneider 1875:583 

 Peaeres, Sporonts piassociative, ellipsoidal. Measure- 
Be not given. Ratio--length prot:total length (primite) :: | 
4 1:6; width prot:width deut :: 1:2.5. Protomerite of primite 
spherical, deep constriction at septum: deutomerite ellipsoidal, 
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|| widest through middle or just posterior to middle, posterior end 


| flattenea. N’clens spherical with one karyosome, E'docyte dense 


|| except in anterior third of protomerite, where there is a distinct 


i conoidal area of less dense endocyte. 
et 


) Cysts spherical, dehiscing by simple rupture. Spores prismatic, 


SB atly ed Ge 


— — Ss 
pe a 


° square-cornered, pentagonal in optical view. 
4 ° 


Taken at Roscoff, France. 


iy 
— 


Host: A Melolonthia (Rhizotrogus aestivus %). 


Habitat: Intestine. 


Hirmocystis asidae Leger 


ee 


1896 Eirmocystis asidae § Leger 1896:30 
1899 Hirmocystis asidae Labhd 1899312 


Hirmocystis: Sporonts very small, bi- or tri- asso- 


(tie He 


ciative. Cylindrical. Length 20 - Width not given. Ratio-- 


| 
dy 
i 
| 


| length protitotal length (primite) :: 1:10 to 1:12; width prot: 


A a 


it width deut 22112. Protomerite subslopular, depressed. Dento- 
1 merite elongate. EPimerite a small , simple vapilla. 


evlindro- 


? , France. 
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Gregarina cuneata Stein 
Figs. 132, 133, 134, 135, 136 and 152. 


Clepsidrina palonainn Bete serniat 1838:35-7 ? 
Gregarina cunenata Stein 18483 209-10, 222 
Gregarina cuneata Frantzius 18483196 
Gregarina cuneata Diesing 1851313 
Gregarina polymorpha Lanke ster 1863:95 
Clepsidrina polymorpha var. cuneata é 

Schneider 1875:581 
Gregarina polymorpha var. cuneata 

Labbe 1899:11 
Grecarina cuneata Berndt 1902: 393-404 
Gregarina xylopini Crawley 1903a:47. - 
Gregarina cuneata Leger & Duboseq 1904:354-5 
Clepsidrina cuneata Pfeiffer 1910:108 
Gregarina cuneata Ishii 19113279 
Gregarina cuneata Ishii 1914:435 


Gregarina: Sporonts biassociative, elorgate cylindri- 


cal. Length 3804 ; width 2 ina Ratio--length prot:total length 


(primite) :: 1:3; width prot:wiath deut (primite) :: 111.5. 


Protomerite Migaeate eylindrical, 2% times as wide as posterior 
portion, dilated at anterior end, widest part acutely angled, 
apex broadlt rounded. Slight constriction at septum. Deutomerite 
elongate, width gradually increasing from septum to posterior 
portion, terminating in a very broadly rounded extremity. Nuc- 
 leus spherical, small, with one karyosome. 
Cysts spherical. 240, in diam. long sporeducts. Spores extruded 
in chains, doliform, 5. ace ee 
. Taken at Berlin, ‘Germany; ae Caen, France; <x oh i ae 
Pa., and in the Province of Izu, Japan. | | 


Host: Tenebrio molitor L. ‘larv. and ad. 
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Hammerschmidt described two gregarines from Tenebrio 
- molitor under one name, Clepsiarina polymorpha. e regard 
|| them as different shapes assumed by the same parasite. 
Stein said, concerning his discoveries: 

"Ich fand drei verschiedend Formen, von denen zwei zur 
Gattung Gregarina in engern Sinne, eine zur Gattunes Stylo- 
rhynchus gehort. Hanmerschmidt kannte wahrscheinlich 
bereits zwei dieser Formen, doch geht dies selbst aus 
seinen Abbildungen die gar zu roh sind, nicht mit volliger 
Bestimmtheit hervor; er hielt sie aber flr eine Art und . 
nannte sie Clepsidrina polymorpha." 

Stein's figure is reproduced in Fig. 133. 

Frantzius enumerated among his species both G. poly- 
morpha and G. cuneata Stein, not recognizing that the former 
included the latter. He déd= not illustrate the senus Gregarina 


cuneata, but included under the name G. polymorpha one excellent 


figure of G, cuneata (Fig. 135). Stein said that Frantzius 


knew all three gregarines in this Tenebrio, but 


"“wirst sie ehen falls zu einer Art unter dem Namen Grevarina 
polymorpha zusammen blos aus dem Grunde, weil sie in einem 
und demselben Thiere leben." 


He named one of the species Stylorhynchus ovalis. The other two 


"sind einander sehr &hhlich und fast gleich sross. Die 
eine ist durch den nach vorn erweiterten, flach gedriickt- 
en, keilahnlichen Kopf, der fast 1/3 der Lange des T.eibes 
glichkommt, und durch den nach hintern erweiterten Leib 
ausgezeichnet; ich nenne sie Gregarina cuneata." 


Lankester placea this species and Schneider's St. 
ovalis together as synonyms under the name Gregarina polymorpha 
Hem. | 

S°hneider grouped together under the name Clepsidrina 


_ weed 


j ) Se 
r : 


— - 
a, 


p olymorpha 
- 


(Hamm.) the three species from Tnénbrio molitor, which 


q 


Stein had separated some twenty-five years before. He designated 


the species which is under discussion as Clepsidrina polymorpha 


| variety cuneata (Stein). Me considered adult associations of 


|| cuneata as young immature associationf of G. polymorpha. 
a "Les jeunes individus sont nombreux et remarquables par 
a] le volume relatif de leur protomerite {fig! 16 et 17." 


|] The figure 16 referred to is a typical association of G. cuneata. 


A 
|. 


| He says further 


". - Ressemble beaucoup & la précddente; est arronde en 
arridre au deutomerite et plus massive dans son ensemble 
(fig. 11, le primite)." 


His fig ll, my fig. 132, coincides with Stein's figure of his 


i G. ‘cuneata {my fig. 133) : 


Berndt studied the gregarines of the larva of Tenebrio 
| 


| molitor and isolated G. cuneata from the others. 


7 ‘a Léger and Duboseq (1904) confirmea his work. (Their 


|| drawing is reproduced in my fig. 152). 


i 


In Leidy'’s unpublished manuscript, Crawley (1903a) 


‘ 


|| found two drawings of gregarines taken from the Tanebrionid, 


| Xylopinus saperdoides. One has been otherwise disposed of, but 


one drawing is of a species identical with or very similar to 


mp | 7 a - 
| G. cuneata. No description or measurements accompanied the 


' 


drawings. From a similarity of the figures of the type G. cun- 


| eata and the figure given by Crawley (my fig. 134), the species 


| is the same. 
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Ishii (1911:279 and 1914:435) found the species in 


Japan (my fig. 136) in Triboliun ferrugineum, one of the Tenebrio- 
nidae, and very Similar to Tenebrio molitor. It is quite possible 
that the parasite is not identical with or a variety of the classi- 
mr: @ euneata for the figure does not exactly coincide with 
the others, put no data whatever accompanies the figures and 
“it seems best to leave the species in the present position. 
Gregarina polymorpha (Hemmer schmidt) 
Stein 
Figs. 140, 141, 142, and 153. 


1838 Clepsidrina polymorpha Hammerschmidt 1838:357 ? 


1848 Gregarina polymorpha Stein 18483 210, 222 
1848 Gregarina polymorpha Frantzius 18483193, 195 
1851 Gregarina polymorpha Diesing 1851313 
1875 Clepsidrina polymorpha Schneider 18753580 

1899 Gregarina polymorpha Labpé 1399310 

1902 Gregarina polymorpha Berndt. 1802: 404-8 
1904 Gregarinapolymorpha Léger & Duboscq 1904:354-7 
1910 Clepsidrina polymorpha Pfeiffer 1910:108.. . 


1911 Gregarina polymorpha Ishii 1912:279 

| Gregarina: Sporonts biassociative, elongate, cylin- 
drical, maximum length 350 . maxX. width 1004 é Ratio--length prot: 
Rota) aa 23 135 to i: 7 width prot:width deut l: 1.2 to gt 
a2. Protomer ite ia ainoes, as wide as high, no constriction 
at septum. Deutomerite elongate-cylinarical, rounded at post- 
li Nucleus small, spherical, one karyosome. 
ee ona spores unknown. 
Taken at Berlin, Germany, Roscoff, and Grenoble, France. 
“Host: Tenebrio molitor L. larva dnd adult. Cia hc 


Habitat: Intestine. 
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me ih. Hammerschmidt knew two of the forms of gregarines 


parasitic in the larva of Tenebrio molitor. He called then, 
however, by one name. In the words of Stein, 
"Hammerschmidt kannte wahrscheinlich bereits zwei dieser 
Pe, Formen, - - 5, er hielt sie aber fiir eine Art und nannte 
sie Clepsidrina polymorpha." 
Stein differentiated the two species, calling one G. 
 guneata » my fig. 155, the other G. polymorpha, my fig. 142. 
_ Since the latter species agrees best with the figures of Hammer- 
schmidt 
"da auf sie die meisten, Figuren Hamner schmidt’ S am besten 
paasen.” 
- Prantzius gave, side by side, figures of Stein's 
, G. cuneata and G. polymorpha, and called them both G. poly- 
morpha. (Pl. VII, group V, figs. 1 & 2; my figs. 135 and 140). 
Lankester ‘mentioned Ge polymorpha Hamm., and under this 


name gave as synonyms Stylorhynchus ovalis Stein and G. cuneata 


‘Stein. 
; Schneider brought together, again, in coincidence with 


x Hammerschmiat's original determination, the three species which 

| Stein had differentiated, and added another variety. He described 
nae Clepsidrina polymorpha var. cuneata, 2) C. polymorpha re 
7 Cc. mimosa, 4) and disposes of Stylorhynchus ovalis Stein as. 


OEP le céphalin de l'une des variétes que nous 
allons décrire." 


Of these forms, the first has since been designated Gregarina 


 guneata Stein; the second remains Gregarina polymorpha; the third 
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has been dropped as an authentic species for it is obviously 
immature and probably, from the shape, a young individual of 


he . -cunesta; the fourth is now Steinina ovalis (Stein) Leger & 


Sanosck. 
ae ; Berndt separated the species G. polymorpha from G. 
- cuneata, describing each in detail. Leger & Duboscq corroborated 


uw 


his work and created the genus Steinina for the species previously 


_ known as Stylorhynchus Ovalis Stein. 
Ishii found the species in Japan, from one of the 


Tenebrionidae. No description of adults is given. 


Gregarina amarae Frantzius 


1838 Clepsidrina ovata Hammerschmidt 1838:356 
1848 Gregarina Amarae Frantzius 18483195 
1851 Gregarina Amarae Diesing 1851312. 
1865 Gregarina Amarae Lankester 1863395 
1899 Gregarina amarae Labbe 1899336 


| This parasite has not been found since 
_ the original discovery py Hamerschmidt. Frantzius mentioned it 
Duy name only; Diesing gave this description: 
"Gregarina Amarae Frantzius. 


_ Proboscis--- Receptaculum ovatum breve. Corpus sub- 
globosum. Longit. 9/40°"", crassit --- 


Clepsidrina ovata Hamm. (Individua bina postice 


juncta." - - -. Habitaculum Amara cuprea, in intestinus 
-tenuibus (Hamm.)* 


Labbe says that the host is probably the beetle known 


- now as Poecilus cupreus(Z.). 


That this species is a member of the genus Gregarina 


is attested by Diesing's words 
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 *(Individua pina postice juncta)" 


which indicates the biassociative nature of the sporonts. No 


drawing accompanies any available mention of the species. 


Gregarina tenuis Hammerschmidt 


1848 Gregarina tenuis Frantzius 18483195 
1851 Gregarina tenuis Diesing 1851:13 
1863 Gregarina tenuis Lankester 1865;94 


“Host Allecula sp. 


¥ 


N° mention is made of this species among those in 


 Lapbe's SPorozoa or in the list of SPorozoa in Lankester's 


t 


Treatise on Zoology (Pt. 1, Protozoa). The species is probably 


|| a true Gregarina, for Frantzius included in this genus only 
| gregarines 
ee _.. *e- stets zu zweien aneinandergeheftet." 


oF | 


Gregarina elongata Frantzius 


Fig. 154 
1848 Gregarina elongata Frantzius 18483193, 195 
1851 Gregarina elongata Diesing 1851313 
18635 Gregarina elongata Lankester 1863;94 
Host Crypticus sp. 
4 | This species is well illustrated by Frantzius but 


does not appear in Labbe's classification of the Sporozoa. 


Gregarina scarabeirelicti Leigy 


1851 Gregarina scarabei relicti Leiay 1851:208, 287 
1863 Gregarina Scarabei Lankester 1863:94. . 


Tis species is known only from the original descript- 
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"Body cylindro-fusiform. Superior division presenting four 


sides of a hexahedron, subacute. Nuclear body of inferior 
division transparent, globular or elliptical, containing 
several coarse granules. Lengthfrom 1/66 to 1¢ lines; 
head 1/400 in to 1/133 in. long, by 1/285 in to 1/111 
broad... Anterior portion of inferior division 1/200 in to 
1/86 in. broad, posterior division 1/666 in to 1/250 in 
broad. Longitudinal lines of inferior division more 
distinct than those of upper division, 1/8000 in apart." 


No drawing accompanies the description. 
Scarabeus relictus larv. 


Gregarina passalicornuti Leidy 
Fig. 159. 


1853 Gregarina passali cornuti Teidy 18633 238 
1903 Gregarina passalicornuti Crawley 1903a;:40 


1913 Gregarina passalicornuti Ellis 1913: 201 


Gregarina: Sporonts biassociative, cylindrical. Length 


of asséciations . Width not given. R@tio--length prot: 
Stet “Sevigth (pr imite) 33 1:5; width protiwidth deut 33 it. 

- Protomerite dome-shaped, Riditdied. times as wide as high. 

Slight constriction at septum. Deutomerite cylindrical, sometimes 

"constricted a little in middle. Posterior extremity broadly 

" rounaea or flattened. Endocyte Opaque; nucleus spherical, con- 

tent not mentioned. | 

eae, at Philadelphia, Pa. and New Orleans, La. 

“Host: Passalus cornutus Fab. 4 . 


Habitat: Intestine. 
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merite much wider than long. Crawley's figure is normal. leidy 


probably left the animals on the slide in a water medium until 


_ they had become greatly distended before drawing them. 


Ellis recovered the same species from the same Lucania, 


from Louisiana. 


The beetles of this species at Urbana, Itlinois seem 


not to be infected. Twenty-five or more have been examined with- 


out finding an instance of parasitism. 


Gregarina melalonthaebrunneae Leidy 
1856 Gregarina Melalonthae prunneae Leidy 1856347 
1863 Gregarina Melalonthae Lankester 1863394 
1913 oo melalonthaebrunneae Ellis 1913¢: 269 


Piieeger ine: Sporonts biassociative, aij iueadiaal, ‘Length 


of primite wae width wee regalia te ai prot:total length 


33 1: 4; ‘width prot: width 6 eut S32 hide TVe Protomer ite oblate- 
spheroidal, ‘slightly elevated at summit. Deutomerite oblong- 


ovoidal. Taken at Philadelphia, Pa. 


‘Host: Melalontha orunnea. 


‘Habitat: IMtestine. 


al Ya. 
This species has not been redescribed. N° drawings 


- accompany Leiay's prief record. lLankester left out part of the 


~ name which Leidy used, probably because of its cumbersomeness. 


Ekblis merely mentions the species. 
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Gregarina munieri (Sctmeider) Labbe 
Figs. 128 and 147. 


1875 Clepsidrina Munieri Schneider 1875:574-8 
1899 Gregarina munieri Labbe 189939-10. 


Gregarina: Sporonts biassociative, elongate-ellipsoidal. 


Length and width not given. Ratio--length prot:total length :: 


| merite cylindrical, flattened anteriorly, a little wider than 
| high, less than 1.5 times, slight constriction at septum. Deuto- 
merite cylindrical, ending bluntly or tapering slightly from 
middle and ending in a broad but rather pointed extremity. 
qe EPimerite a small spherical papilla sutiated upon the apex ofa 
ort conical projection of the protomerite of the cephalont. 
i} E-aocyte reddish-orange. Wcleus spherical, with one karyosome. 
Cysts ovoidal. Sporeducts 3 to 6, reddish, very short, less than 
the radius of the cyst in length. Spores extruded in chains. 
i Spores barrel-shape, cylindrical, dilated through middle portion, 
terminating bluntly. } | | 
‘Taken We Roscors, France. 
P Hosts: Tiamrcha tenebricosa (F.);--5 Chrysomela violacea (Goeze) 
and ¢. haemoptera .. 
Habitat: Intestine. 
ay Schneider's argument. concerning the species in question 


speaks for itself and is quoted here: 
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Schneider’s argument concerning the species in question 
speaks for itself and is quoted here (1875:575): 


"Dans le tube alimentaire de divers Céleopteres, notamment 
du Lucanus parallelipipedus, de plusieurs Mélasomes et 
de la pimarcha tenebricosa, j'ai trouve abonddnment une 
a espece de Vers intestinaux, dont je joins ici le dessin. 
Lespéce. que j'ai dit habiter Les entrailles de divers 
Coldoptéres, mérite, a cause de sa forme, le nom Conica. 
Si eatntennent on se reporte a la figure indivuge Bar L. 
Dufour, on n*y trouve pas 1a aésignation de 1'hote de 
a." individu répresenté, la légende portant simplement 
cette mention:"Vers intestinaux trouvés dans le. tube 
alimentaire de divers Coleoptéres." Il n'y a donc aucun 
indice que l’auteur ait plus particulierement visé 1' espéce 
qui nous occupe, et comme il cite d'apord le LUcanus 
gpeeastelipipedus, c8est ¢ ala Grégarine de ce Mélolonthide 
i qu" 7 af conviendra de. réserver 1*épithéte de Conica. Quant. 
| a l*espece actuelle, je l'ai aédi¢e & mon excellent ami 
M.Munier Chalmas - - -." 


The species which Dufour found in LY4canus paralleil- 
|| pipedus is the species now named Actinocephalus conicus (Dufour) 
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Gregarina laucournetensis (Schneider) Labbe 


1885 Clepsidrina Laucournetensis | Schneider 1885328 
1899 Gregarina laucournetensis Labbe 1899311 


Gregarina: Sporonts biassociative, obese. Length 60-70, ; 


width pay Cysts spherical, one sporeduct. 


Spores elongate-ovoidal, extruded in chains. 


Taken at ? 


Host Parnus sp. 


Habitat : Intestine. 
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Gregarina statirae Frenzel 
Fig. 138. 


3892 Gregarina statirae Frenzel 1892:234-82 


{SSS 


= tal 


Sporonts biassociative, spheroidal. Length ae 


a 


width 200,,. Ratio--length prot:total length primite :: 1:5; 


ee aes 


width protswidth deut :: 1:3.5. Protomerite hemispherical, 


SS ee 


aie 


widest at base, 1.7 times as wide as high. Deutomerite spherical 
as wide as high. Nucleus spherical, with ile bacyonus. Endo- 
cyte dense ‘ie in anterior thira of protomer ite, where Lt ie 
sparse. Epimerite a Simple short cylindrical papilla, rounded 
at apex. 

Spores and cysts unknown. 

Taken at Cordoba, Argentina. 

Host: Statira unicolor Blanch. 


Habitat: Intestine. 


% 


Gos 


m= m 


cpelert; (-wih2dorto®). ed we aoureie 


S¢casl sublberric# 
Lfsecal eduel 
OY =O 


sober. pry ay Pr pena e Bsayd ot eo O8 


éianes apie se siububsayes® 
| bane sonnegined v 


sua auedo ‘eelaaiooaaaie asnoiog® teuins 


sd ‘oped tie 


sieges : 


cue Pir ee rea “at, 


i mest 


<4 ~ Pelt? & 
a 
a aol Ad, 


OE F114 \e suas 


oie. Se Atle AGP CNRS 


oBstdenio mi neboriiaa peas Se re 


lose vt 


So-biG sh06L loxuext 


06-008 ridged e Labtonedia sovitaiooneale as norwye 


- 
- 


© 


oi wrigeined asinem sort 


“.o 


33 ssiaiig dégael Leiorsio% ugned-nosval o| 


aGebid 33 due Mosul 


a | 


tine bE D aa 


Jae s ea 
48 

aes eC en! Oe ae 
soaiseotal a 

Sha Te 


, eft 4 
00s 
+2 r at < at fe =e: 


* 
J a BAA a Bas OF Se | 


iene §$ ie? 


soo 
ae 


dye etluennsued ind ag ened sone tae mc 


: iiiel 


4 JL ouerlw .8Js domOsoNY io inact aikioeiie mt Sqenxe | 


Se ye & 


abies si ligag: Inosabisdye 20a eisnute a eos wuig oe 


‘- (ac wh] A 
+64 
¥ 
a zi i 
ee A) a) oy ee 


iNCBOY EEA Ono) Aoi took wore aunt wpa ae 0 


iv os 
‘ __: 


Ag 
b 


8 Os & AAG QELE +. 0a b 


a TNE .. G2 ay 


Gregarina longirostris (Leger) Labbe 
Fig. 155. 


1892 Clepsiarina longirostris Leger, 1892:122-4 
1899 Gregarina longirostris Labbe 1899:12 


Gregar ina: Sporonts biassociative, obese. 100 long. R@tio 
Length prot: total length :: 1:4; width protiwidth deut :: lil.l. 
Protomerite conical, dilated in posterior half. No constriction 
at septum. Protomerite obovoidal. Nucleus spherical with one 
karyosome. Epimerite an elongate simple cylinder, 50-60, long, 
one-half or more than half as long as whole cephalont. E"doplasm 
greenish-yellow. 

Cysts ovoidal, eA in diam. One sporeduct. Spores barrel- 
shaped, 7.44xX 3.8 . 

Taken in RA de la Loire, France. 

Host: Thanasimus formicarius (%.). 


Habitat: Intestine. 


Gregarina acuta (Léger) Labbe 


Fig. 217. 
1892 Clepsidrina acuta Léger, 1892:121-2 


1899 Gregarina acuta Labbe 1899311 
| Gregarina: Sporonts biassociative. Protomerite short, 
cylindrical, rounded in front. Deutomerite cylindrical, rounded 
behind. cleus spherical, with one karyosome. Epimerite a 


sharp point. 
Cyst and spores unknown, 


Taken at Poitou, France. 
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‘Hapitat: Intestine. 
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Gregarina steini Berndt 
Fig. 146, 


1902 Gregerina steini Berndt 1902:408-13 

of “Gregar ina: Sporonts biassociative, 42-1004 in length; 
width 16-30. . Protomerite hemispherical. Constriction at septun. 
| eae at shoulder, tapering to a more or less slender 


| but well-rounded posterior extremity. Epimerite a simple glob- 


| ular papilla. 


i Cysts Ovoidal, 70-100, x em . Cysts smaller than those of 


G. cuneata or G. polymorpha. 
i} Taken in Berlin, Germany. 
|| Host: Tenebrio molitor L. larv. 


|| Habitat: IMtestine. 


can be accepted absolutely. Leger and Duboscq (1904:351-6)) 
I) described the gregarines of the larva of this beetle wk made no 
| mention of this species. No one of the numerous previous workers 
| on the same beetle has mentioned it. Not knowing how polymorphic 
a polymorpha may be, the present writer does not wish to comment 


on this species. 
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Gregarina parva Crawley 
Fig. 150. 


1905 Gigaductus parvus Crawley 1903b!633-4 
1913 Gigaductus parvus’ Ellis 1913b: 271 
1915 Gregarina parva Watson 


Gregarina: Sporonts biassociative, length ize > width 
1/90, - Ratio--length prot:total length primite :: 1:5; width prot: 


i 
oa 


‘Haidth deut :: 1: 1.1. Protomerite subglobular, somewhat flattened 


enteriorty. Widest through middle portion. Width 1} times 
neignt. Deep constriction at septum. Deutomerite elongate- 
JJeaiipsoiaal, wiaest about or a little above the middle, terminating 
Jotuntay. Nucleus large, spherical, content not noted. Endocyte 

coarsely granular, not dense. 


liGysts 170-2004 in diam., spherical, dehiscence by "one enormous 


\|sporeduct" Spores cylindrical, x 10, , square-cornered. 
dW ; : 


| Taken at Wyncote, Pa. and Vincernes, ae 


||Hosts: Harpalus caliginosus Fab. and Harpalus pennsylvanicus Dej. 
|Habitat: Intestine. 


The genus is described thus: 

ry bs 

. "Cysts spherical, with a thin gelatinous envelope. Dehiscence 

- by one enormous. sporeduct. Maturation period short. 

Spores cylindrical, very large. Wall single, thick. Shores 
marked with diagonal lines, those on one side opposed in | 
direction to those on the other, giving the spore a 
latticed appearance. These lines are apparently due to 
the sporozoites, which make up a hollow cylinder lying in 
contact with the inner surface of the spore wall. The 
residuum an ellipsoidal mass liberally provided with. 
granules, occupies the cavity of this hollow cylinder." 


ss) 


, 


273 
I have placed the species in question under the genus 


Gregarina. Several hitherto described species of the genus 


fi acs i = ‘ « — - 
Gregarina have been recorded to dehisce by one sporeduct (e.g. 


'G. laucournetensis; G. longirostris). It is to be noted that 


- sometimes cysts of the genus Gregarina develop only one spore- 


i” 
; 


ati 


~ 


i 


|} duct and others in the same fecal mass several. There is apparent- 


ly no maximum-minimum limit to the number of ducts which may be 


|| present aiken ‘the eanc species. 


Gregarina lucani (Crawley) Watson 
Fig. 150. 


1903 Euspora lucani Crawley 1903a:50-1 
1915 a lucani Watson 


Gre garina: Sporonts biassociative, elongate-ellipsoidal. 


| Length of associations 880,. - Primite 520, long, 128, wide. 


| Ratio--length prot:total length primite :: 1:10; width prot: 


widthdeut :: 1: 1.7. Protomerite flattened, widest through 


|} middle, twice as wide as high, deep constriction at septum. 
:. Deutomerite elongate-cylindrical, slightly constricted in middle 
| portion, flattened or broadly rounded behind. 


| Cyst and spores unknown. 


‘Taken at Swarthmore, Pa. 


e 


Host: Lucanus dama. 
Habitat: Intestine. 
Ellis (asise:264) says: 


"This species is cuitannis to the genus Euspora because of 
the shape of the sporont and the coleopteran host, making 
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the generic determination very uncertain." 


The original description gives no evidence that the species is a 


member of the genus Euspora. Te protomerite is not spherical 


and does not contain the conoidal, less-dense area in its anterior 


third, and the spores are not known and cannot be verified with 


those of the genus Euspora. The fact that the host is a beetle 


is of no significance since the Eusporae and the Gregarinae are 


poth found in beetles. 


I have placed the species in the genus Gregarina because 


it is associative and does not have characteristics of the other 


associative genera. 


Gregarina cavalieriana Blanchard 


1905 Gregarina cavalieriana Blanchard 1905:926-38 


Gregarina: Sporonts biassociative, the couple attain- 


ing a total length of 1500-2000, . Length primite 500-10004, 


width g0-100,,. Ratio length prot:total length primite 3:3: 1:15; 


width prot:width deut 2: ? Protomerite flattened, ellipsoidal, 


longitudinal axis perpendicular to that of deutomerite. Deuto- 


merite cylindrical, rounded hemispherically at posterior end. 


Endocyte yellow in protomerite, darker in deutomerite. Nucleus 


spherical, 27, in dian., one karyosome. 


Cysts spherical, 400, in diam., dehiscing by sporeducts, were long 


40, wide at base and eee at end. Spores extruded in chains. 


“oie neene 8, * &, : 


Taken in the mountains of Maure, France, 
Host: Dendarus (Pandarus) tristis Rossi-coarcticollis Mls. 


Habitat: Intestine. 


Gregarina socialis Léger 


1906 Gregarina socialis téger 1906:106-30 
1911 Gregarina socialis Sekolow 1911:'79 


Sokolow gives the reference to the original paper 
by Leger as Arch. Prot. 7:106-30, “put this reference is incorrec 
The weiter has perused every soubible reference in order to locate 
the species, but in vain. It does not appear in the Zurich 
cards, in the files of the Archiv fur Protistenkunde or in those 
of the Archives de Parasitologie. 
Host Eryx ater Fabr. larv. 

Ellis refers to this paper (1913a:79) as it is given 
above, but,it is obvious, did not see the paper in question. 


ag og guatemalensis Ellis 
Fig. 144. 


1912 Gregarina guatemalensis Ellis:1912c:687-8 


| Gregarina: Sporonts biassociative, the couple attain- 
ing 400-5004 in length. Width not given. R®tio--length prot: | 
total lenath primite $3 1:3 to 1:35.55 widghuresiwiath deut :;3 
1:2.4 to 1:7.5. Protomerite subglobose, slightly flattened and 
saierten at ageks faint constriction at septum. Deutomerite 


irregularly cylindrical, narrowest at septum, widening very 
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276 
gradually and greatly dilate in posterior fourth, terminating 


ina very broad flattened extremity, the base nearly twice as 
ry wide as the deutomerite at the septum. “The whole sporont is 
shaped like a salt-cellar. Sarcocyte very thick, especially in 
posterior portion of deutanerite. Endocyte of protomerite denser 
than that of deutomerite. Nucleus spherical, small. 
Taken at Quirigua, Guatemala. 
Host: Ninus interstitialis Esch. 
Habitat: Intestine. 
In Ellis’ 1913c paper, the host genus is given as 
Nelus instead of Ninus as in the original description. 
Gregarina grisea Ellis 
Fig. .151,. 
1913 Gregarina grisea E1118:19136: 200-1 
Gregarina: Sporonts biassociative, cylindrical. Length of 


association 500-1050, . Length of primite 200-500, . R@tio--length 


prot: total length primite :: 1:4.5 to 1:6.5. Ratio width prot: 


width deut 3 1:l to 1:5. Protonexite hemispherical, widest at 
posterior margin, no constriction at septum. Deutomerite cylin- 
arical, tapering slightly to a brwdly rounded posterior oxtron 
ity. Endocyte dense, dark gray. Nucleus spherical. 

Cyst and spores not known. 

Taken at New Orleans, La. 


Host: Tenebrio castaneus Koch. 
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Gregarina minuta Ishii 
Fig. 143. 


1914 Gregarina minuta Ishii 1914:436-7 

Gregarina: Sporonts biassociative, length of associations 
1164 ; length primite Oba « Ratio--length prot:total length :: 
1:9; width prot:width deut :; 1:1.7. Protomerite somewhat flat- 
tened, rounded anteriorly, twice as wide as high. N° constriction 
| at septum. Deutomerite cylindrical, broadly reused ut posterior 
end. Endocyte not dense. Nucleus large, spherical, with one 
karyosome. ; | 
Cysts spherical, 364 x 48u. 
Taken in the Province of Izu, Japan. 
Host: Tripolium ferrugineun F. 
' Habitat: Intestine. 

Under the name a ER the author described 
two gregarines belonging to widely different families, one, the 
larger, peing a Didymophyes (D, minuta), from the absence of a 
protomerite in the satellite, and the other the gregarine describec 
above. For a detailed statement of these facts, see article in 
appendix of this chapter. 

Gregarina katherina n. Sp. 
Pig. 171. 


4 Host Coccinella novumnotata Herbst. 


Location, Oyster Bay, Long Island, N.Y., August, 1914. 


Percent of Infection. Fourteen lady-beetles of various species 
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eee add 
we *eé @xamined and only two found to be parasitised, one with this 


species, the other with G,. barbarara. The infection with this 
gregarine was very heavy, the whole alimentary tract being filled 
‘with parasites which numbered into hundreds. The gregarines were 
practically transparent and it was impossible to count them. 
The sporonts are biassociative when adult. The shape 
§ is that of a typical gregarine of this genus. The protomerite 
of the SR Ea is widest at the base, rounded on its free endes 
i” and more or less flattened at the apex. It is ]14é to 1j times 
as wide as high, and constricted slightly at the septum. The 
| protomerite of the satellite is flattened top and bottom and 
three to four times as wide as high. Its upper and lower sur- 
i) faces are about equal in width. The deutomerite is cylindrical 
— to ellipsoidal from 1} to two times as wide as is the protomerite; 
q it terminates ina proadly rounded posterior extremity. | 
© lor is practically absent from the animals for the 
q pody is almost transparent and contains very little protoplasm 
| in either protomerite or deutomerite. pie sporonts were stained 


with iodine or an anilin dye (safranin in water) before they could 


be studied. 


The nucleus is small and spherical, in diameter attain- 
ing only 1/3 to = the width of the deutomerite. It contains one 


"large karyosome. 
Young individuals were seen attached to epithelial 


cells of the intestine by large smooth sessile transparent epi- 
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‘merites. N° cysts were seen. 


a ‘ 


a M°vement consists of very slow progression and a still 


slower contortion of the body. 


The character of the epimerite and the biassociative 
 gporonts leave no doubt that this species belongs to the genus 
Gregarina. It is differentiated from the other species found in 
the Coccinellidae by the shape and proportion of the sporonts, 
especially of the protomerite of the satellite, and by size. 


A table of dimensions of a few associations is given 


here: 
Total length association .096 108 0134 0141 .148 
Peimite: . ....in m. . 
Length protomerite 009 O11 Ol OL O11 
| Length deutomerit« 2035 2059 2052 2059 .059 
|| Width protomerite eOll -017 2019 02 2014 
il] Width deutomerite -021 .03 .03 034 =. 0# 
Total length sporont 044 07 062 069 .07 
Ratio length prot 3 | 
_ total length 1:5 1:16.3 136.2 136.9 1:6.¢ 
Ratio width prot ” 
_ width deut 131.9 131.8 1:1.6 Like? 2 
Satellite: q 
Length protomerite .008 .007 2008 008 .006 
Length deutomerite .044 ~O71 064 064 .072 
Width protomerite .014 ~026 02 02 021 
Width deutomerite 2022 .035 -027 03 .023 
Total length sporont 2052 2978 072 072 .078 
Ratio length prot 7 
_. total length 136.5 Ashi 139 asS - bebe 
Ratio width prot 
7 width deut 1:1.6 1:1.4 151.3 121.5) 22g 


Diameter nucleus 2009. .008 
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Gregarina barabara’ n. sp. 
Fig. 169. 


Host Coccinella sp. 


‘Location Oyster Bay, Long Island, N.Y¥., August, 1914. 


Fourteen lady-beetles were emamined and only two were 


parasitised, one with this species and the other with G. kath- 


erina. Sixteen associations of this species were found in the 


one host. § The region of infection is the intestine. 


The adult sporonts are biassociative. In shape they 


a are similar to other members of this genus. The primite is not 


essentially different in shape from that of G. katherina. The — 


protomerites of the primite in the two species are identical, 


} wiz. 1¢ to 1g times as broad as high, cylindrical at the base an 


I] terminating in a broadly rounded, often apically flattened 


anterior extremity. The deutomerite of the primite of this speci 


is more nearly globular, broadening appreciably backwards from 


the septum and attaining its greatest width in the middle or at 


the beginning of the posterior two-thirds of the body. From 


here the deutomerite rapidly contracts, ending in a very broadly 


rounded and not flattened posterior end. The shape of the 


satellite is quiteaifferent from t hat of the primite. It has 


the form of an elongated eggs smaller at the posterior end. The 


satellite is generally longer than but is never as wide as the 


primite. The protomerite is very different from that of G. 


katherina. It is approximately five times as wide as high, and 
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aa a 
' twice as wide as the protomerite of the primite. It is broadly 


rounded in front and but imperfectly interlocked with the pri- 


mite. The septum is straight or slightly concave upward, with 


no constriction whatever at its periphery, the protomerite and 
a deutomerite forming a perfectly smooth contour at the edges of 
a the septum. The deutomerite of the satellite is widest a little 
q behind the septum and anterior to the center of the egg-shaped 
{ mass. THe pody gradually tapers from the region of greatest 
width, ending in a blunt, well-rounded extremity. 

‘This parasite is practically transparent with a few 
large scattered darkly colored protoplasmic granules accumubated 
in the central regions of the deutomerite of the primite; the 
satellite is generally free from these dark-colored inclusions. 


The nucleus is rarely obscured by protoplasm; it is small and 


spherical. 
The epicyte is very thin and fragile and the animals 


quickly break up when exposed to the diluted digestive juices of 


the host. 
Trophozoites were not observed, possibly because of 


their transparency. No cysts were present. 
A list of the essential measurements is appended: 


Total length association .283 0275 2220 £92 mm. 
| Primite: bb cte an : 
‘Length protomerite .017 .022 .025 

Length deutomerite 103 ebb 012 

Width protomerite 2028 -04 .. 04 

Width deutomerite 08. 209 09 

Total length sporont oie 0135 2145 
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- Ratio Length prot 
. total length 2 Eh 
Ratio width prot 
». width deut 1:2.5 
Satellite: | 
Length protomerite O17 
Length deutomerite 046 
Width protomerite 2-065 
Width deutomerite .08 
Ratio length prot 
_. total length 1:9.2 
’ Ratio width prot 
Be width deut atiea 
_ Diameter nucleus -O1 


This species is considerably larger than Gregarina 
katherina. 
Gregerina fragilis n. sp. 
Fig. 175. 


Host Coccinella sp. 


Location, U" bana, Illinois, November, 1914. 


The intestine of the host is thes eat of infection. 

Out of thirty or more lady-neetles of many species which were 

q examined, only two yieldea parasites. About twenty-five asso- 

ciations were found in the two hosts. 

The sporonts are biassociative. The protomerite of 

the primite is cylindrical, rounded at the corners and nearly 

| - flattenea anteriorly; it is about 1 2/3 times as wide as high. 
q A shallow constriction or none at all is present at the septum. 
In the satellite, the protomerite is.altered slightly in shape, 


| being both flattened and broadened. The deutomerite is sub- 
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_ to the middle and terminates in a broadly rounded extremity2” 


The satellite is smaller than the primite and less nearly glob- 


ular in shape. 


This parasite is often practically transparent and can 


only be seen after staining with iodine or a dye in water. The 


largest specimens contain endocyte tinged with tan color in 


the deutomerite, while the protomerite is invariably colorless. 


The nucleus is spherical and small, 1/3 to% the width of the 


deutomerite in its diameter; it is visible in vivo and contains 


one large transparent karyosome. 


Trophozoites were seen but the epimerite was not 


_visible because of the transparency when embedded. Cysts are 


|| unknown. 


WW Measurements of a few associations are as follows: 


| Total length association .185 ~208 mm. 
| Primite: ae 
| Length protomerite 202 O21 
1] Length deutomerite 08 .09 
’ Width protomerite 2-033 -O31 
Width a eutomerite -O61 ~06 
Total length sporont ~10 elll 
Ratio length prot. : 
i _. total length 1:5 1:5 
a Ratio width prot ; : 
q width deut 1:2 132 
Satellite: ' we 
| Length protomerite 202 202 
: Length deutomerite 2065 2077 
| Width protomerite . 2033 2031 
Width deutomerite 2045 048 
Total length sporont 085 097 
Ratio length prot ex 4 
_. total length 1:4.2 134.8 
Ratio width prot e 


_ width deut 
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| Diameter nucleus O1 O11 


..... This species differs from the other two species 


|} Gescribed from Coccinellidaein size, shape of the protomerite of 


the satellite and in color. 
Gregarina tenebrionella n. sp. 
Fig. 174. 
Host larva of an unidentified member of the Tenebrionidae. 


Location, Urbana, Illinois, October, 1914. 


The intestine of the host was heavily infected, with 


a hundred or more associations. 

‘The sporonts are biassociative and the shape is that 
characteristic for this genus. The animals are very small and 
subglobular. pe protomerite of the primite is as wide at the 
pase as throughout the posterior third of the body. Its anterior 
end is well rounded, without a papilla at the apex. In the 
satellite, the width of the protomerite is about equal to the 
height, although it is more or less flattened top and pottom. 

The length of the protomerite of the primite is one-fourth the 
total length. The deutomerite of the primite is short, broad, 
globose, widest through the median portion and broadly rounded 
behind. I” the satellite it tapers slightly and is less globular 
in shape, peing 1/3 to 4/5 as wide as the deutomerite of the 
primite. The primite is larger ine very instance recorded than 
the satellite, often longer by one-third. 


‘The color of this species is pale gray. The proto- 
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plasm is not dense in any part of the body and the protomerite 
; is almost devoid of protoplasm. The granules of the body are not 
hamogeneous, smaller being interspersed with larger. The satellite 
; is more nearly ieeeacnaent than the primite. Te nucleus is 
spherical, 3 to 1/3 the width of the deutomerite in its diameter; 
LA: it is not visible - vivo in the primite but generally so in the 


‘ satellite. The interlocking device between the sporonts is weakl) 


developed and the indivisuald often barely touching are easily 


displaced. 
| 4 Trophozoites and cysts were not seen. Movement con- 
sists of a slow uniform progression; contortion was not noted. 
A table of measurements follows: 


Total length association .14 0137 
Primite: : 
Length protomerite O17 018 
Length deutomerite 20535 052 
Width protomerite 2023 020 
Width deutomerite 042 037 
Total length sporont O07. 07 
- Ratio length prot , 
.. total length 1:4.1 
Ratio width prot 
width deut 1:1.8 
Satellite: 
- Length protomerite 2015 
Length 6 eutomerite 2057 
Width protomerite 028 
Width deutomerite 032 
Total length sporont 07. 
Ratio Length prot 
_ total length 1:5.4 
Ratio width prot bay 
width d eut 1:1.2 
Diameter nucleus Ol . 
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Shape and size differentiate this species from all the 


other species found in the Tenebrionidae. For list of these 
“gregarines, sec Index of this chapter on Soleopteran parasites. 
Gregarina gracilis n. sp. 
Fig. 170. 

|| Host larva of an unidentified member of the family Elateridae. 
[ Peestton. Urbana, tllinois, October, 1914. 

| The parasites infest the intestine of the host. 

The sporonts are piassociative. The satellite is 

generally the larger, contrary to the general rule that either 
|| primite is slightly the larger or the two sporonts differ but 
| tittle in size. The body is elongate-ellipsoidal, rather longer 
|] in proportion than is true of most piassociative members of the 

genus. The protomerite of the primite is hemispherical with 

no papilla or indentatiln at the anterior end. TMe constriction 
i at the septum is shallow; the protomerite isl 1/3 times as broad 
|| as high and averages 1/6 the total Length of the sporont. The | 
|| protomerite of the satellite is of practically the same width as 


that of the primite, but is slightly flattened. The deutomerite 


| is elongate-cylindrical, a little wider in the middle portion 
|| ana tapering slightly, ending in a broadly rounded extremity. 


|| The interlocking device is not well constructed, sporonts of an 


|| association being barely contiguous and easily dissociated by 


| slight pressure. 
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The body is pearl gray, and the protoplasm is not 


‘|| homogeneous but vongists of large and small granules sparsely 


scattered throughout. The anterior end of the protomerite is 
devoid of granules. The nucleus is not visible in adults not 
because of the density of the ee een el but because of the fact 
that the large granules seem to cling to or lie in the region of 
the nucleus in a cluster. The region occupied by the nucleus 
can, therefore, be easily detected although its outline is ob- 
scured. THe nucleus is small and spherical, containing one small 
} karyosome. In one instance, the chromatin was arranged outside 
the karyosome as in the spokes of a wheel, the karyosome forming 
the eccentric hub. The e€picyte is very thin ana of even width 


throughout. 
Cysts were seen to be spherical and of approximately 


-O8 mm. in diameter. 
A table of measurements of sporonts follows: 


Total length of association 
2568 2505 257 mm. 
Primite: A : | 
Length protomerite 202 92 202 
Length deutomerite 2158 ~105 .097 
Width protomerite 2035 203 - 023 
Width Gd eutomerite 2075 05 041 
Total length sporont 178 0125 e117 
Ratio 
_. total length $ 126.2 
Ratio width prot 
_. width deut 1:1.7 
\| Satellite: 
| Length protomerite .02 
Length deutomerite 216 
Width protomerite 035 
|| W Width deutomerite O75 
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‘Total length sporont 01.9 
Ratio Length prot. 
» eco $atel length 139 


Ratio width prot 
width deut 1:2 


Gregarina intestinalis n. sp. 
Fig. 168. 
most: Pterostichus stygicus Say. (Carabidae) . 
Tecation, arnten, Illinois, N°vember, 1914, 
A dozen associations were found in the intestine of 
one beetle. The peetle was also infected with Gregarina monarchia. 


The sporonts are biaasociative. The body is ellipsoid- 


| al to subglobose. Te protomerite of the primite is subspherical, 


well rounded in front, widest along the center, equal in width 
toz to 1/6 the width of the deutomerite, and one/fifth the total 
length. ‘There is a fairly deep constriction at the septun. The 
deutomerite is eg:- shaped, widest aboutthe middle portion or 
slightly posterior to the middle. The posterior end is broadly 
| wounded in the primite and slightly more tapering in the sat- 
|| ellite. ‘The individuals of an association are easily aetatchea 
by s slight pressure. 
in color, this species is dark gray, e€ specially in the 
 deutomerite; the protomerite is Less dense. The nucleus is not 
“visible in the life animal. 
Trophozoites and cysts were not seen. 


A table of measurements follows: 
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Total length association 
etaices . 
Length protonerite 
Length deutomerite 
Width protomerite 
Width deutomerite 
Total length sporont 
Ratio Length prot 
 ... total length 
Ratio width prot 
... Width deut 
Satellite: _ 

Length protomerite 
Length deutomerite 
Width protomerite 
Width deutomerite 
Total length sporont 
Ratio length prot 

total length 
Ratio width prot. 

_ width deut 


Gregarina monarchia n. sp. 
. Fig. 167.- 


Host Pterostichus stygicus Say. (Carabidae). 


| Zocation, U'bana, Illinois, N vember, 1914, 


Only one parasite was seen in the intestine of the host. 
| The same beetles was infected With Gregarina fragilis. 

The sporonts are piassociative. Te poay is very long 
| and sausage-shaped, easily visible to the eye. The protomerite 
a the primite is dome-shaped, cma just below the middle 
"portion, is nut little wider than high, and in length equal to 
| 1/7 the total length of the sporont. There is a deep constrict- 
P ion at the septum. The deutomerite is cylindrical, of even width 


‘7 throughout and but little wider than the protomerite. It is 
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_ broadly rounded at the free extremity. The protomerite f the 


 gatellite is flattened top and bottom, twice as wide as hij,zh, 
and in length averages 1/16 the total length of the satellite. 


‘The interlocking device between primite and satellite is deep 


and well-developed. 


The: body is: black, the protoplasm being very dense in 
all parts except the protomerite of the primite. This portion 
is nearly ieakver oni except for its lower portion in Which the 
protoplasm is dense and darkly colored. <A deep groove runs 
crosswise just anterior to a middle portion of the protomerite 
and in front of it is a clear vesicular area rather indistinct in 
outline. ‘The epicyte is rather thick and of the same width 
throughout except in the protomerite of the satellite. t+ 26 
considerably thicker at the place of interlocking and a little 
thicker on the sides of this protomerite than elsewhere in the 
association. 

Trophozoites and cysts were not recovered. 

M°vement of progression was not noted, but a slow 
contortion aaa ayaa by slightly curving of the body. 

Measurements of the one association seen are 
Total length of association 1.07 mm. 
et SoS B68 sacs. Sah lh tS Primite Satellite 
Length protomerite 208 eae 2032.. 

Length deutomerite 049 2468 
Width protomerite. eil e1l5 


Width deutomerite 13 2162 
Total length sporont 007 00. 


Ratio length prot | 
total length As7 
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Ratio width prot 
width deut rea ey: 


Gregarina globosa n. sp. 
Fig. .176. 


Host Coptotomus interrogatus (Fab.) (Dytiscidae) 


Location: Urbana, Illinois, N°vember, 1914. 


The intestine of the host was infected; two beetles 
out of six containing two parasites each. 

The sporonts are biassociative. The body is sub- 
spherical, the protomerite of the primite twice as wide as high 
and hemispherical but rather flattened at the top. Tere is a 
constriction at the septum but it is shaklow and scarcely notice- 
able in the satellite. The deutomerite is stout, 3/4 as wide as 
long; it increases gradually in width up to the peginning of the 
posterior third of the body, when it becomes rapidly narrower, 
ending in a very proadly rounded extremity. Te protomerite of 
the satellite is larger than that of the primite, which possibly 
indicates sexual dimorphism. THe yrimite and satellite are not 
well interlocked. 

The endocyte of the primite is dense and is not 
visible in vivo. The endocyte of the satellite is paler, reveal- 
ing the presence ofa spherical nucleus. Trophozoite and cysts 
were not found. 


A table of measurements follows: 
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Total length association .4355 mn. 

oo. Primite Satellite 
Length protomerite 203 045 
Length deutomerite 025 e160 
Width protomerite O75 ell 
Width deutomerite si sk05 
Total length sporont 2 26 021 
Ratio Lemgth prot 2 ; 

total length 1:8.6 134.7 


Ratio width prot 
width deut 1:2.4 L21.4 


Uncertain Species in the Genus 
Gregarina 


Gregarina sp. Fig. 158. 


1905 Gregarina elaterae Crawley 1903a:46 


Sporonts not seen. C*awley's description is based evidently 


on the cephalonts and a species can hardly be assigned to 
material containing no mature specimens for the cephalonts of 
many of the Gregarinidae are identical. Crawley"s description. 
is in part as follows: 

"Epimerite spherical, protomerite elliptical, long axis 
perpendicular to that of deutomerite, sharp constriction 
at septum. Deutomerite oval to subspherical. Endocyte 
characteristic of cephalonts, sparse and granular. M@x. 
Length 62a » Host Elater sp. larva. Taken at Wyncote, Pa,” 

The species is probably a member of the genus Gregarina 
from the epimerite, but it cannot stand as absolute. Subsequent 
discovery of the sporonts probably cannot be correlated with the 


cephalonts here described owing to a similarity of the cephalonts 


of so many species. 
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Gregarina curvata 


1838 Rhizina sp. Hammerschmidt 1838:556 
1848 Sporadina curvata Frantzius 18483195 
1851 Gregarina curvata Diesing 1851:14 
1863 Gregarina curvata Lankester 13863:94 


The following and only description of the species 
available is quoted from Diesing: 
*"Proboscis ? Receptaculum rotundatum. Corpus elongatun 
retrorsum attenuatum curvatum, repeptaculo sexies 
longius. Lopgit. # - #'''." 


Host:Cetonia aurata larv. 


Habitat: Intestine. 


Frantzius merely names the species, giving neither 
drawing nor description. Diesing gives no clue as to whether 
the species is biassociative or not. Lankester places it in the 
genus Gregarina, which he characterises by the phrase 

"two animals frequently hanging together" 
giving no description. 

The species has not since been mentioned in the liter- 
ature, and in lieu of complete data, it is placed in the group 


of doubtful species under the genus Gregarina. 
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Uncertain Species of Uncertain Families 


(?) Gregarina poletophagi Fig. 145. 


1903 Gregarina poletophagi crawley 1903a; 47-8 


Sporonts not associative, cylindrical, 320 in length. 


"Protomerite large, variable in shape. Separated from dé euto- 
merite by a sharp constriction. Deutomerite cylindrical, 
with - --conical end. - - -Endocyte dense, --nucleus 
Oval to spherical, with one karyosome. Epimerite not seen. 
Host Boletophagus cornutus. Locality Swarthmore, P®," 


Ellis (1913c:280) says 


"This species has been transferred to this genus (Antho- 
rhynchus) from Gregarina although neither cysts nor epi- 
merite are known, because it is not found in association 
and because the anterior portion of the protomerite is 
suggestive. of the slightly produced protomerite of other 
species of the genus Anthorhynchus Which bear epimerites. 
It is to be regarded as a provisional determination only." 


No characteristics of the genus Anthorhynchus are 


evident. The epimerite, not being seen, cannot be compared with 


the very large globular canaliculated epimerite of the latter 


genus and the spores cannot be compared, not being seen. Size of 


the species in question if only one-seventh that of the type 


species of the genus Anthorhynchus (A. sophiae Schn.). 


It seems that the only solution of the problem is the 


relegation of the species to an Uncertain Group. 


(?) Gregarina microcephala Leidy 


1889 Gregarina microcephala Leiay 1889:10-1 


"Body clavate, the head like a watch crystal with a little bayy at 


, head 12 long x 40 wide. 


the sumait® Length wre width 100 
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Taken at Philadelphia, Pa. 
Host: Arrhenoplita bicornis Olivier (Hoplocephalus bi). 
Habitat: Intestine. 
Ellis (1913c) corrected the host name. He left the 
species in the genus Gregarina. 
Leidy said of the species: 
"It bears a close resemblance to Echinocephalus hispidis 
Schneider- - but in the one described I at no time 
found digitiform appendages on the head.” 
That the species belongs in the genus Gregarina seems 
doubtful; its position is left undetermined. 
(?)Gregarina ovalis (Crawley) Pigs. 156 & 157. 
u Watson 
1903 Hirmocystis ovalis Crawley 1903a:50 


1913 Gregarina elaterae Ellis. 1913c:270 
1915 ? Gregarina ovalis Watson 


Sporonts cylindrical, woe width not given. 


Ratio--length prot:total length :: 1:4; width prot: wiathd deut:: 
Lil... Protomerite hemispherical, wiaeet at base. Slight | 
constriction at septum. Deutomerite dilated at shoulder, cylin- 
drical, ending very bluntly. Endocyte dark brow. A terior thira 
of protomer ite usually free from granules. Nucleus not seen. 
Cyst and spores unknown. 

Taken at Wyncote, Pa. 

Host: Gucujidae larva ("douptful det."). 


Habitat: I“testine. 
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This species is probably associative but adult spor- 


onts have not yet been found. The specimens illustrated are 


probably immature. The length is less than that in most adult 


| gregarines. 
.. .. .. Ellis placed the species and 6rawley's Gregarina 


elaterae together under the name of the latter. I have rather 


regarded the latter species as a doubtful one and have left this 


gregarine under its original name but questioning the correctness 


of the genus name. The species cannot be assigned to the genus 


Gregarine without a question of doubtarising. It is therefore 


placed with the Uncertain Species. 


(?)Gregarina sp. Fie. 172. 
Watson 


Host: Coptotomus interrogatus Fab. Dytiscidae. 


Location: Urbana, Ill., November, 1914. 


Two hosts each contained one parasite in the intestine. 


The sporonts are solitary. In shape the body is elongate- 


broadly rounded conical apex; it is as wide as high and the 


widest part is just anterior to the septum. There is no con- 


striction at the septum. The deutomerite is elongate-ellipsoidal 


broadening rapidly from the septum and soon attaining its maximum 


width. It remains of the same width throughout most of the 


ellipsoidal. The protomerite is cylindrical at the base witha 
| length terminating in a very broadly rounded blunt extremity. 


The endocyte is gray and not dense, for the nucleus is clearly 
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| visible invivo as an ellipsoidal body twice as long as wide ana 


jj containing one large spherical karyosome,. 
Trophozoites and cysts have not been observed, 


| “ 
| Measurements are as follows: 


Total length sporont 021 0125 mm. 
|| Length protomerite .03 .018 
|| Length deutomerite 018 107 
. Width protomerite 2035 028 
|| Width deutomerite 208 » 038 
: Ratio | . 
total length 1:7 1:7 
|) Ratio width prot 
width deut 122.3 131.3 
Nucleus. . -041 .x .02 .025 x .01 mn. 


It is very a « that these specimens are not mem- 
bers of the genus Gregarina. The ellipsoidal nucleus is like | 
that of some of the Actinocephalidae. No attempt is made to 
place the specimens, and they are mentioned for completeness of 


the record only. 


(?) Stylocephalus sp. Fig, 65. 


The following description is copied from oO awley 


— 


(1903a:47) : 


| "GREgarina xylopini Crawley. 

| The two gregarines show in figs. 29 and 30 are stated by 
Leidy to be parasites of the beetle Xylopinus saperdoides. 

| Of the six beetles examined, five contained gregarines of 

} the form shown in fig. 29, one of the form shown in fig. 

30. These two forms are so dissimilar that it appears better, 
) at present, to give only the figures, reserving the 

: description until additional information is at hand." 


Fig. 29 is reproduced in my fig. 65; fig. 30 in fig. 134. 
| | The first gregarine, fig. 65, agrees in appearance 
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W — of Schneider's Stylocephalus longirostris (1875: 


Pr. XIX, ‘fig. 2). 
‘Ellis considers it as synonymous with his Actino- 
| cephalus zOolhus. I do not, however, regard them as so, but as 
separate species. See discussion under A. zophus. 

The secona gregarine, fig. 134, is evidently a specimen 
of Gregarina cuneata. The host is one of the Penebrionidae and 
the drawing compares very favorably with the others listed under 


G. cuneata Stein. 


Gregarina sp. Crawley Fig. 105. 


"Astepophora philica Leidy. Gregarina philica Leidy (1889). 
It is_impossible to give a description of this species.. 
Figs. 31 and 32 are very plainly of the same gregarine, 
whereas fig. 33 seems almost certainly to belong to a 
different species. Further, the form figured by Leidy in 
1889 is not so closely like that show in figs. 31 and 32 
as torender it certain that the two are the same. 

I therefore include the three different forms under the 

same name, giving only the figures and reference, until 

such time as sufficient material is obtained to determine 

accurately what the actual facts may be. 

The gregarines figured were about 500 microns long." 
(Crawley, 1903a:53). 


The first two gregarines have been descriped under 
the name Asteophora philica (Leidy) Crawley. The third is certainl 
very different from the others and merits isolation. Its generic 
position is undetermined from lack of data and it is mentioned 


here simply for completeness of the record. 
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Appendix 


An Hitherto Unnamed Species of Didymophyes from 
a Japanese Beetle 


In a recent article on the parasites in the intestine of a 
Japanese beetle, Tribolium ferrugineum F., (Tenebrionidae) , 
s. Ishii (1914) has evidently confused two species of POlycystid 
Gregarines and designated them by the same name. He described 
two kinds of associations, large and small, as Gregarina minuta, 
put from his drawings and measurements the specimens are 
unlike. The protomerite of the primite in the first (Fig.71) 
is large, subslobose, nearly flattened on the anterior surface, 
5/8 as wide as the deutomerite at its widest portion, and 3/5 as 
high as wide. Its widest portion is some little distance nacecten 
to the septum. At the septum, there is a deep constriction, the 
protomerite just anterior to it being wider than the deutomerite 
just posterior to it. In Fig./4¥%3 , the protomerite of the 
primite is smaller in proportion than in Pig. I R hemispherical 
in shape, widest on its posterior margin, 2/3 as wide as the 
deutomerite at its widest part, and half as high as it is proad. 
It is narrower at the septum than is the deutomerite just post- 
erior to the septum. Thus there is a smooth, rounded contour alor 
the edge of the septum. The length given for the larger asso- 
ciations is ee for the smaller rae 


In his general description, Ishii says "the protomerité 


eo 


xt nnegieh ee 


ot reyeqonn Did to eeloage. Hemant) ale : 


eftoof enonaqet BN oa 


;; 3 


‘ttaesnt. ett at aes teens ott. 0 olottus sneer ‘ 3 
he) 

(oahiaotutonet) ,.2 ceronchgnrenet cuih Lestat “eltoed 

"7 an ety 


tavrov fom Fe estoscr cme Roach ros aftrebhve one (srer) t 


gvlvowsh of .dnurct omme ot yt omits hotangteah ewe abn 
in Cee ae 
entvtsso as ,Jiswe Bue spiel .anotintoctes 16 eae 
2° : ~f at 5% 
ae eramtoege aft efnemeunenom bas agntweth ald 


- - ‘ : 7 g + < 
-p2W) saxit sft at stinkaa ote To ottnemosory oat .3 
ey 
eee) 
poate voritis ait? ad Rorottest <Ienor otode Fgdua ‘ 


ap T\F fine sotto taohtw eft ts etkeSmotnob oft an onty. 2 
doe wee Re my ae 
“ecotug O@oret]elD Oft3hf amos at sotto seobiw ast ae 


++ cobtotitacoo cook s at smodd qnméqoe ertt GA staan 8 


70 $3708 ot satt yebiw p onibedt +t oe obo. ite fart othe 


i 


off to siivonososy ste. i Wiagi® ais" tt ot in ‘ 


pS 


frolsortgqelood . i Bees (>) add rosineqorg 1 nt we! Lone at dou 
: - Su 
. . ~ oe ae! a Hi 
ft se ofbY an Sie isths elo rotisseog ati, 20 seonte 
: + > ape 
hoouf at tf as pid ee tied Rout ‘sane, soni ott te otbasa a 


é 0 gai! é Sus tet Beth : “a Ps 
An, ¢ t tant eatn ts he Be orig ef pone au *qoe ‘Bat os ueuemuant 5 
aca at fomcirc 1g 
fe votmos Reinwor (Soom A at ono-ts ont cmrieae. Bit 


one Septal ot? s0% novty, teynot od? sosrtgee soaficas! % 3 a 
.  SLf we ffone sate. act ad 


> 


oul ; 
+ Peery: 1c tote s 4e eyhe Sttek wrottghnogeh fevoney, td nh p i) 
. aa 


————— <=" a rama seared" 
‘= as a ly se Cli 


ae vy 
MY 


500 
in the satellite is not infrequently hidden from view, being 


entirely embedded in the deutomerite of the primite.- I" his 
table of measurements, he says of the satellite "protomerite 
absent.*® Later he mentions “the frequent absence of proto- 
merite in the satellite." The figure of the larger association 
“¢.) Se lacks a protomerite in the satellite; the figure of 
the smaller, fig. )43, shows a protomerite and the table of 
measurements corroborates its presence. 

Absence of protomerite in the satellite is not one of 
the diagnostic features of the genus Gregarina,. If the proto- 
merite had been absent in rare instances, the sporont might have 
been a sport, but its frequent absence is, clearly enough, 
reason for removing the specimens from the genus Gregarina. 

Absence of the protomerite of the satellite is the 
chief diagnostic character of the family Didymophyidae (in which 
there is but one genus, Didymophyes) , and of this family only. 


Therefore this polycystid gregarine which lacks a protomerite in 


the satellite belongs to the latter genus and I wish to desig- 


nate it Didymophyes minuta (Ishii). Of course, the determination 


cannot be absolute without the spores and epimerite, but if 


the specimens belong to any known genus, they must belong to the 
genus Didymophyes. 
1. This statement is construed to mean that the author did not seeé}}. 


the protomerite of the satellite and inferred that it was em- 
pedded in the deutomerite of the primite. 
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Of the four hitherto described species in this genus, 


} two have been recovered from Coleoptera. The present species is 


the smallest to be recorded by 67 (D. longissima Sieb.). 


The smaller associations which Ishii described and 
in which the protomerite of the satellite is present, pelong, 
without doubt, to the genus Gregarina, and the name G. minuta 
refers to them only. 

There is also either a confusion of species or an error 
in observation in regard to the species Gregarina crassa (Ishii, 
p. 438). He illustrates put one specimen and, in this one in- 
distinct figure, it is impossible to determine whether or not 
there is a protomerite in the satellite. Since only one specimen 
is measured and but one draw, no comparisons can be made between 
the specimens with and those without protomerites in the satellites 
and I am unable to determine the number of species under ¢on- 


sideration and the systematic position of the specimen described. 
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A List of the Cephaline Gregarines of 
the World with Their Hosts 


DIDYMOPHYI DAE 
Didymophyes gigantea 


leuckarti 
longissima 


minuta 


paradoxa 


GREGARINIDAE 
Gregarina achetaeabbreviatae 


acridiorum 


acuta 
amarae 
parbarara 


plattarun 


- poletophagi 
cavalieriana 
clausi 
conica 
consobrina 


cuneata 


Oryctes nasicornis (Z.) 
Oryctes sp, 
Phyllognathus sp. COLEOPTERA 
Aphodius pradomus (Brahn.) 
nitidulus F, COLEOPTERA 


Gammarus pules (L.) 
Orchestia littorea Leach.CRUSTACEA 


Tribolium ferrugineum F, COLEOPTERA 


Geotrupes stercorarius L,.COLEOPTERA 


Gryllus abbreviatus Serv.ORTHOPTERA 


Pamphagus sp. 
Tryxalis sp. 
Sphingonotus sp. ORTHOPTERA 


Trox perlatus Scriba COLEOPTERA 


Poecilus cupreus (T.) COLEOPTERA 


Coccinella sp. _ COLEOPTERA 


Periplaneta americana (1.) 
Periblaneta orientalis (t.) 
Blatella germanica (1.) ORTHOPTERA 


Boletophagus cornutus COLEOPTERA 
Dendarus tristis COLEOPTERA 
Phronima sp. CRUSTACEA 
Coleoptera and Orthoptera 
Ceuthophilus valgas Scud .ORTHOPTERA 


Tenebrio molitor L. COLEOPTERA 
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: Gregarina curvata Cetonia aurata COLEOPTERA 
| |  Aavini Gryllomorpha dalmatina Ocsk. 
| ORTHOPTERA 

elaterae Elater sp. COLEOPTERA 
elongata Crypticus sp. COLEOPTERA 
ensiformis Salpa aeruginosa TUNICATA 
flava ; Salpa conforderata 
vagina TUMICATA 
fragilis Coccinella sp. COLEOPTERA 
galliveri Gryllus abbreviatus Serv.ORTHOPTERA 
gammari Reais sp. CRUSTACEA 
globosa Coptotomus interrogatus (Fab.) 
COLEOPTERA 
gracilis Elater sp. COLEOPTERA 
granulosa Ephemera sp. NEUROPTERA 
grisea Tenebrio castaneua Koch COLEOPTERA 


guatemalensis Ninus interstitialis Esch.COLEOPTERA 


hyalocaphala Tridactylus variegatus ORTHOPTERA 


| 
M. intestinalis Pterostichus stygicus (Say) COLEOPTERA 
= “e 


illinensis Ischnoptera pennsylvanicea (aeGeer) 

ORTHOPTERA 
katherina | Coccinella SP. | COLEOPTERA 
kingi Gryllus abbreviatus Serv. ORTHOPTERA 
lagenoides Lepisma saccharina THYSANURA . 
laucournetensis Parnus sp. COLEOPTERA 
locustaecarolinae 


Dissosteria carolina TT. ORTYOPTERA 
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Ceuthophilus maculatus (Say) 
latens Scud.ORTHOPTERA 


longirostris Statira uricolor Blanch. COLEOPTFRA 


longa Tipula sp. DIPTERA 


lucani 


Lucanus dame COLEOPTERA 


macrocephala Nemobius sylvestris (F.) 
Gryllus domesticus L. ORTHOPTERA 


marteli Embia sp. NEUROPTERA 


melatonthaebvrunneae 
Melalontha brunnea COLEOPTERA 


microcephala Arrhenoplita bicornis 01.COLEOPTERA 


millaria Gammarus sp. 

Astacus sp. | COLEOPTERA 
minuta Tribolium ferrugineum F. COLEOPTERA 
monarchia Pterostichus stygicus (Say) COLEOPTERA 
munieri Timarcha tenebricosa (F.) 


Chrysomela violacea (Goeze) 
haemoptera L. COLEOPTERA 


NEUROPTERA 


mystacidorum Mystacida sp. 


nereidis denticulata ? ANNELI DA 


nigra Acrididae ORTHOPTERA 


Oedipodsae migratoriae 


oblonga 
Grylli campestsis . ORTHOPTERA 


ovalis Cucujidae COLEOPTERA 


ovata Forficula auricularia ORTHOPTERA 
panchlorae Panchlora exoleta Klug ORTHOPTERA 
paranensis Schistocerca paranensis ORTHOPTERA 


passalicornuti Passalus cornutus Fab. COLEOPTERA 
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feieierina podurae 
polymorpha 
praemorsa 
psocorum 
pterotracheae 
rigida 


salpae 


Orchesella villosa 
Tenebrio molitor L,. 
Platycarcinus 
Psocus sp. 
Pterotrachea sp. 
Acrididae 


Salpa maxima 


scarabeirelicti Scarabeus relictus 


serpentula | 
socialis 
statirae 
steini 

styzia 
tenebrionella 
tenuis 
termitis 
tipula 
valettei 

sp. (Pfeiffer) 
sp. (Ritter) | 
sp. (Mo seley) 
Sp. (Porter) 
sp. (Hallez) 


sp. Kolliker) 
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THY SANURA 


COLEOPTERA 
CRUSTACEA 
NEUROPTFRA 
MOT.TUSCA 
ORTHOPTERA 
TUNICATA 


COLEOPTERA 


Periplaneta orientalis (I.) ORTHOPTERA 


Eryx ater Fab. 


COLEOPTERA 


Statira unicolor Blanch. COLEOPTERA 


Tenebrio molitor L. 


COLEOPTERA 


Ceuthophilus stygius (Scud.)OrthOPTERA 


Tenebrionidae 
Allecula sp. 

Termes sp. 

Tipula sp. 

Pollicipes 

Gammarus pulex 
Perophora annectena 
Peripatus sp. 
Rhyncobolus americanus 
Dendrocoelun lacteum 


Balanus sp. 


sp. (Mawrodiadi) Balanus sp. 


COLEOPTERA 
COLEOPTERA 
NEUROPTERA 
DIPTERA 
CRUSTACEA 
CRUSTACEA 
MOLLUSCA 
ONYCOPHORA 
ANNELIDA 
PLATYHELMINTHES 
CRUSTACEA 


CRUSTACEA 
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Gregarina sp. (Solger) Balanus improvisus ORUSTACEA 


sp. (Bolsius) Glossophonia sp. 
Herpopdella sp. ANNELTI DA 


sp. (Watson) Coptotoms interréogatus Fab.COLEOPTERA 


Hirmocystis asidae Asida servillei Sol. COLEOPTERA 


gryllotalpae Gryllotalpa eryllotalpa (1.) 
ORTHOPTERA 


Lemnobia sp. DIPTERA 


polymorpha 


ventricosa Tipula sp. 
Pachyrhina sp. DIPTERA 


Hyalospora affinis Machilus cylindrica Geoff.ORTHOPTERA 


reduvii Reduvius personatus HEMIPTERA 


COLEOPTERA 


Cnemidospora lutea Glomeris sp. MYRIAPODA 


roscoviana Pterobius maratimus ORTHOPTERA or 


Euspora fallax Rhizotrogus aestivus COLEOPTERA 
Gamocystis ephemerae Ephemera sp. | NEUROPTERA 
tenax _ | Blatella laponica ORTHOPTERA 
Frenzelina chtamali Chtamalus stellatus CRUSTACEA 
ri conformis Pachygraspus marmoratus CRUSTACEA 
dromiae Dromia dromia - ORUSTACEA 
fossor Pinnotheres pisum CRUSTACEA 
ocellata Eupagurus prideauxi CRUSTACEA 
portunidarun Portunus arcuatus | ORUSTACEA 
praemorsa Cancer pagurus ORUSTACEA 
Uradiophora comaunis Balanus sp. CRUSTACEA 


cuenoti Atyaephyra desmaresti CRUSTACEA 
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Leidyiana gryllorun 
solitaria 


DACTYLOPHORI DAE 
Dactylophorus robustus 


Nina giardi 


giardi corsicum 


gracilis 


indicia 


Trichorhynchus pulcher 


Echinomera hispida 


horrida 


Rhopalonia geophili 


stella 


Acutispora macrocephala 


Metamera schubergi 


ACTINOCEPHATI DAE 


Actinocephalus acutispora Silpha laevigata F. 
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Gryllus domesticus (L.) ORTHOPTERA 


Gryllus abbreviatus Serv. ORTHOPTFRA 


Cryptops hortensis Leach. MYRIAPODA 


Scolopendra oraniensis MYRIAPODA 


Scolopendra oraniensis lusitanica Verh. 


MYRIAPODA 
Cryptops anomalons lusitanus Verh. 
Scolopendra cingulata (Latr.) 

MYRIAPODA 


Scolopendra subspinipes Leach 
MYRIAPODA 


Scutigera sp. 
Scutigera forceps (Raf.) MYRIAPODA 


Lithobius forficatus Linn. 
coloradensis Cock. 
MYRIAPODA 
Lithobius calcaratus Lock MYRIAPODA 
Himantarium gabrielis Linn. 
Stigmatogaster gracilis Mein. 
MYRIAPODA 
Himentarium gabrielis Linn. MYRIAPODA 
Lithobius forficatus Lim. MYRIAPODA 


Hirudinea sp. ANNELI DA 


COLEOPTERA 


americanus Galerita bicolor Drury COLEOPTERA 


prachydactylus 


caudatus Sciara sp. 


Aeshna sp. 


NEWROPTERA 


DIPTERA) 
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Actinocephalus conicus Dorcus parallelipipedus (L.) 
COLEOPTERA 


| crassus Leptochirus edax Sharp COLEOPTERA 


digitatus Claenius vestitus (Payk.) COLEOPTERA 


discoeli Discoelus ovalis COLEOPTERA 


du jardini Lithobius forficatus L. MYRIAPODA 


dytiscorum Dytiscus sp. COLEOPTERA 


gimbeli Harpalus pennsylvanicus Dej. COLEOPTERA 


harpalus Harpalus caliginosus Fah. COLEOPTERA 


octacanthus Phryganea sp. NEUROPTERA 


pachydermus Dissosteria carolina (Z.) ORTHOPTERA 


repelini Phalangivm sp. ARACHITI DA 
sienoldi Agrion sp. NEUROPTERA 
stelliformis 

Ocypus olens Mull. 


Carabus anratus L, COLEOPTERA 


striatus Scolopendra cingulata Latr. MYRIAPODA 


tipulae Tipula sp. DIPTERA 


zophus Nyctobates barbata Knoch 
Alobates pennsylvanicus deGeer 
COLEOPTERA 


BPo Ctenophora sp. DIPTERA 


Geneiorhynchus aeshnas Aeshna constricta Say NEUROPTERA 


monnieri Libellules sp. | NEUROPTERA 


Pyxinia crystalligera  Dermestes vulpinus Fabr. COLEOPTERA 


frenzeli Attagenus pellio COLEOPTERA 
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Pyxinia mobuszi 


rubecula 


Beloides firmus 
tenuis 

Legeria agilis. 

Coleorhynchus heros 


Bothriopsis histrio 


Anthrenus verbasci Oliv. COLEOPTERA 


Dermestes lardarius BL, 


vulpinus Fapbr. 


Dermestes lardarius L. 


COLEOPTERA 


COLEOPTERA 
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Dermestes undulatus Brahn. COLEOPTERA 


Colymbetes sp. 
Nepa sp. 


Dytiscus sp. 
Hydaticus cinereus 
Colymbetes fuscus 
Acilius sulcatus 


terpischorella Hydrophilus sp. 


Asterophora elegans 
mucronata * 
philica 

Schneideria mucronata 


Stictospora provincialis 


Stylocystis ensiferis 
praecox 
Steinina obconica 
ovalis” 
rotunda 
Taeniocystis truncatus 
Amphoroides calverti 


polydesmi 


Phryganea sp. 
Rhyacophila sp. 
Cratoparis lunatus 
Bibio sp. 


Melolontha sp. 
Rhizotrogus sp. 


Leptochirus edax Sh. 
Tanypus sp. 

Triboluim ferrugineum F, 
Tenebrio molitor L. 
Amara angustata Say 


Sericostoma 


COLEOPTERA 


HEMIPTERA 


COLEOPTERA 
COLEOPTERA 
NeuROPTERA 
NEUROPTERA 
COLEOPTERA 


DIPTERA 


COLEOPTERA 
COLEOPTERA 
DIPTERA 

COLEOPTERA 
COLEOPTERA 
COLEOPTERA 


NEUROPTERA 


Callipus lactarius (Say) MYRTAPODA 


Polydesmus complanatus (t.) 
G@ispar Silvestri MYRIAPODA 
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Pileocephalus bergi Necrobis ruficollis Fapr. COLEOPTERA 


blaberae Blabera claraziana Sauss. ORTHOPTERA 

chinensis Mystacides sp. NEUROPTERA 
Anthorhynchus sophiae Phalangida sp. ARACHNI DA 
~ fissidens Phalancides sp. ARACHNIDA 


goronowitschi 
Phalangium sp. ARACHNI DA 


Sciadophora phalangsii Phalangium sp. 


Hoplorhynchus actinotus Scolopocryptops cingulata Latr. 
7 MYRIAPODA 


scolopendras SCOlopendra woodi Mein. MYRIAPODA 
Amphorocephalus amphorellus Scolopendra heros Giard MYRIAPODA 


ACANTHOSPORI DAE 
Acanthospora pileata Omoplys sp. COLEOPTERA 
polymorpha Hydrous caraboides (%.) COLEOPTERA 
Corycella armata Gyrinus natator (L.) COLEOPTERA 
Ancyrophora gracilis Carabus sp. 
Seta : . Carabus auratus L. 
Carabus violaceus L. 
uncinata Dytiscus sp. 


Colymbetes sp. 
Sericostoma sp. COLEOPTERA 


| Cometoides capitatus Hydrorus sp. COT.EOPTERA 


crinitus Hydrobius sp. COLEOPTERA 


| MENOSPORTDAE 
|| Menospora polyacantha Agrion sp. NEUROPTERA 


STYLOCEPHALIDAR 
Stylocephalus balani Balanus sp. CRUSTACEA 


previrostra Hydrophilus sp. COLEOPTERA 
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caudatus Phalangides sp. ARACIHIII DA 


Eleodes sp. 


Asida opaca Say 
Asida sp. COLEOPTERA 


giganteus 


gladiator Helenophorus collaris L. COLEOPTERA 


heeri Phryganea sp. NEUROPTERA 
longicollis Blaps mortisaga COLEOPTERA 
oligacanthus Agrion sp. NEUROPTERA 


oblongatus Opatrum sabulosmm (L.) 
. Asida grisea F, COLEOPTERA 


phallusiae Phallusia sp. MOLLUSCA 


| sp. Xylopinus saperdoides COLEOPTERA 
Sphaerorhynchus ophoiides Acis sp. COLEOPTERA 
Lophocephalus insigmis Helops striatus COLEOPTERA 


Cystocephalus algerianus Pimelia sp. COLEOPTERA 


Oocephalus hispanus Morica sp. COLEOPTERA 


STENOPHORI DAE 
Stenophora aculeata Craspedosoma rawlinsii MYRIAPODA 
prolemanni Blaniulus hirsutus Brol. 


Brachydesmus superus Latzel 
Brachyiulus pusillus lusitanus Verh. 
MYRIAPODA 


chordeume Chordeuma silvestre Koch MYRIAPODA 


@O6kerellac Parajulus sp. MYRIAPODA 


corsica Craspedosoma legeri MYRIAPODA 


dauphinia Julus mediterraneus Latzel 
poleti &. Koch 
fallax Meinert MYRIAPODA 


diplocorpa Euryurus erythropysus (Brandt) MYRIAPODA 
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elongata Orthomorpha coarctata (Sauss.) MyRIAPODA 


fe fontaria Polydesmus sp. 
Fontaria sp. MYRIAPODA 


impréssa Para julus impressus (Say) MYRIAPODA 
juli Julus sabulosus (L.) 

ap boleti €.Koch MYRIAPODA 
julipusilli Julus and Parajulus MYRIAPODA 
lactaria Callipus lactarius (Say) MYRIAPODA 
larvata Spirdbolus spinigerus Wood MYRIAPODA 


nematoides Strongylosoma italicum Latz.MYRIAPODA 


polydesmivirginiensis 
Fontaria virginiensis (Drury) MYRIAPODA 


polyxeni Polyxenus lagurus (1..) MYRIAPODA 


MYRIAPODA 


Julus varius Fabricus 


producta 


robusta Para julus venustus Wood 
Orthomorpha. gracilis. (¢,Koch) 
Orthomorpha sp. MYRIAPODA 
silene Lysiopetalum foetisissum Savi MYRIAPODA 
spiroboli Spirobolus sp. | MYRIAPODA 


varians Schizophyllum corsicum Brol. MYRIAPODA 


Genera of Uncertain Position 


_ARACHIIDA 


Vlivina elliptica. _ _ Audouinia sp. ANNELIDA 
| Mematoiaes fusiformis Balanus sp. CRUSTACEA 
|| Ganymeaes anaspides §  Anasbides sp. CRUSTACEA 
| Agrippina bona — Ceratophyllus fasciatus Bosk. 
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1. Stenophora larvata (Leidy) Ellis. Leidy 1853 Pl. X. fig. 1. 
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“(Leidy)Watson. Leidy 1853 Pl. XI, figs. 25.& 25. 
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_ Ipia, fig. 27. 
5, Stenophora. julipusilli (Leidy) Crawley. Ibid Pl. Z, fig. 21. 
agai julipusilli (Leidy) Crawley. Crawley 1903p Pl, XXX, 
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a... juli (Frantzius) Schneider. Frantzius 1848 Pl. VII, 
, fig. 1. ; 
8. Stenophora juli (Frantzius) Schneider. Schneider 1875, Pl. 
_ XX, fig. 29. ; 
9. Stenophora dauphinia Watson. Léser & Duboscq 1904 Pl. 14, fig. 
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10, Stenophora spirobdoli (Crawley) Ellis. Crawley 1903a, Pl. ti, 
fig. 22. | 
11. Stenophora fontaria (Crawley) Watson. Ibid, Pl. I, fig. 12. 
12. Stenophora fontatia (Crawley) Watson, protomerite. Ipia, fig.14 
13. Stenophora prolemanni Léger & Dubosca. | & D 1903p, fig. 21. 
14. Stenophora nematoides Léger & Dubosca. Ibid, fig. 17 (2). . 
15, Stenophora nematoides Léger & Duboscq. Ibid, fig. 1” i). 

16. Stenophora varians Léger & Duboscq, elongate form. Ipia, fig.18 
17, Stenophora variens Léger & Dubosca, globose. form. Ipid, fig.20. 
18. Stenophora producta Léger & Duboscd. T & D 1904 Pl. 14, fig.l0. 

Stenophore aculeata Leger & DYnoseq. Ibid, fig. 5. 
Stenophora aculeata Léger & Duboseq, protomerite. Ipid, fig.14. 
 Stenophora polyxeni Idger & Dubosca. Ibid, fig. 6. 
Stenophora silene Léger & Dubosca, elongate form. Ipid, fir.12bv 
Stenophora silene Léger & Dubosca, globose form. Ibid, fig.12a- 
Stenophora chordeume Léger & Dubosca, glongsee form. Ibid, fig... 
Stenophora chordeume, Leger & Dubosca, elongate form. Ibid, 
fig. 15. ; | } 
Stenophora robusta Ellis. Ellis 1912b, fig. 1b. 
Stenophora coekerellae Ellis. Ellis 1912a:lc. 
Stenophora elongata Ellis. lis 1912a, fig. 4n. 
- Dactylophorus robustus Léger. Labbe 1899 fig. 27. 


Nina gracilis Gretnecki. Labve 1899, fig. 24. 
Nina gierdi corsicum (Leger & Duboscq) Sokolow. L & D 1903», 
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Echinomera hispida (Schneider) Tanne. Schneider 1875 P1.xXvi, 


fig. 36. 


om ut 2 frien Pep ane 0 panos 79 tye 
eftornrks- ae 
ia ‘ 
L ag east xAtod atin fenton) « want ne 
coeintgrivineshy lod rvortgore se to. ett int Bn 
AS £8 2° ap lt. IE ff BGGL vhke ro 
n+our (onde) - —# Pera feeb arty beme trek ‘suosTOHe TE |, 


re a i XK ff p2a7 re fwny tohtot) ‘sareaeretatl 
f¢ $200 vafwse) .ve tweed (hte) saci 


ff Sas8E antasant s"ehronto® (eurts sree) Bint 9 
12 aver vehke, aie rah ondtee (ontstaem) ime 

1 AOS f prangral a xen roe taw oat 
Il .% FOL yolanat) ert in tcotwaeiel} _Metortkge 


oft QL IE Bick - neal (ve fvend) siisg sie 
AY Letiiemotorr cron tm (ro fen) ates set 5 
ah oer aa sr soneodsal BH toned tre | YO! 
(0) TL. .glt S207 .pozoted & renbt ae co 
at 1 *fah tat ipotoded. & noged sohtot tenon z 
‘itt .mtot stepeofa .posedn® & 9QoE ‘fnabuny nesocte & 
. Ald sco? aeote le ‘pono A x0p9T erat ray" onc 
“OMe fe MOOraasT posed & zo_aT atorhe iy 938 1.8L 
2 .git Ald .poeod“a & nagar nine tuon 3S ore +8 LOL 
ae | Lot remote hoeodted Bt 810F ie 918 4 
) 7. Bit .DIdI .porodul & soyed 
“ SSE mot steyrofe posodnd ri 
‘idl .oro% erodols, ,povodiat a 19 
‘T .orto® ogeodoly .povoded & re - Monto 3 a 
I weet esi poacdeml ad tOgeT , ‘ony c lo BIC 


hE A 
tt agit ater peti =< P et8 . a 
ong Ie abtin cebeie ont te- BV 
coh > meter a Erte otra pei me} pincers } 988 
V8 .nlt CCBL sddind -.1ope eutarnfor. armortgolyton@ .@ 
Pf AT .0CBL odd . tXoordont) atitonn ned 
“oraad voloLo® (covocut & oy) aoteron hasty nat 118 a 


ee 


K. OE OVE smblonto® .atite® (xohtomtoe) phiqe tt aecomonte- a 


! de. at r Y 
aE ot 
’ a a 


Plate I 


es 


lke 


edgy uutgatl nite 


had ie lankt ." m 
RR i. 
etowsor ° rat 


ting oe ‘; 


‘ae j "| 


0 indicia Merton. Merton 1911 Pl, III, fig. 1. 
cutispora. macrocephala. Srawley. Crawley 1903», Pl. XXX, fig, 


bynes pulcher Schneider. Leiay 1889, fig. 3. 
srhynchus pulcher Schneider. Schneider 1882 Pl. XIII, 


ephalus striatus Leger & Duboscq. L& D 1903p, fig.16. 
iC € ephalus du jardini Schneider. Schneider 1875 Pl, XVI, 


A fina cephalus dujardini Schneider. Schneider Ibid, fig. 10. 
etinocephalus dujardini Schneider. Schneider Ibid, fig. 12. 
. plorhynchus pennendrs Crawley. Crawley 1903p Pl. Xxx, 


opl rhynchus actinotus (Leidy) Crawley. Crawley 1903a Pl. 
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43. Hoplorhynchus actinotus (Leiday) Crawley. Leiay 1889, fig.2. 

| Trichorhynchus lithobi. Crawley. Crawley 1903p Pl. XXX, fig.18 

45. Amphorocephalus amphorellus Ellis. Ellis 1913a, fig. 1, 

! _Amphorocephalus amphorellus Ellis. E-lis Ibid, fig. 2. 
pecies of uncertain genus, Balbiani 1889, Pl, II, fig. 34. 
ecies of uncertain genus, Kélliker 1848, Pl. III, fig.30. 

A gracilis Grebnecki in section. Leger. & Duroseq 1902,. 

‘VI, fig. 93.. 

@ gracilis Grebnecki, in section. “Léger & Dubosca Ivia, 


Reuke. geophilii Léger. Labbe 1899, fig. | 21. | 
horoides calverti (Crawley) Watson. . F 
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idospora lutea Schneider, protomerite.. Ibid, fig. 44. 
horoides polydesmi (Leger) Labhe. Leger 1892 Pl. X, - fig. 


ymophye s leuckarti Marshall. ‘Larshal) 1893 Pl. II, fig.24. 
iymophyes leuckearti Marshall. Ibid, fig. 26. 2 
Didymophyes gigantea Stein. Stein 1848 Pl. XI, fig.40. 
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hyes gigantea Stein, Labbe 1899, fig. 4. | | 
ocephalus americanus Crawley. Crawley 1903p Pl. XK, 


Siieics sp. Graviéy, 1980 PL; TiT, fic. 29. 
cephalus digitatus Schneider. ‘Schneider 1875 Pl. XVI, 


inocephalus stelliformis Schneider. Schneider 1875 Pl. 
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ino: etatos stelliformis Schneider, Schneider 1875 Pl, 
fig. > aay ins 
ephalus harpali. (Crawley). Crawley. Crawley 1903a Pl. | 
g. 1. . : : oa 
ophyes minuta (Ishii) Watson. Ishii 1914, fig. 2a. | 
ophyes paradoxa Stein. Stein Pl IX, fig. 34. 

ephalus stelliformis Schneider. "Schneider 1875 Pl, 


scephalus zophus (Ellis) Ellis. Ellis 1913a, fig. 2. 
cephalus conicus (Dufour) Stein. Stein 1848 Pl... XS; 


Re. conicus (Dufour) Stein. Leger 1892 Pl. XII, 


— 7 


_ fig. . 
i" Asterpphora cratoparis Crawley. Crawley 1903a Pl, aa, Tigges 


a ied 

8. Astarophore philica (Leidy) Crawley. Crawley 19D3a Pl. oom 
fig. 31. 

79. Bothriopsis histrio Schneider. Sclmiei@er 1°75 Pl, XN, fiz.13. 
20. Botn riopsis terpischorella (Ellis) Watson. Ellis 1913p _ 
PEMeeMEEEX., fig. 50.” .. . 
Bothriopsis histrio Semeider. Leger 1892 Pl. XIII, fen DZ. 
ria. agilis (Schneider), Labbe... Schneider 1875 Pl, XXII, 


i vergi (Frenzel) Labbe. Frenzel 1892 Pl. VIII, 
~ fig. 16. ae 
84. Pyxinia crystalligera Frenzel. Ipid,fig. 40. 
88. Pyxinia crystallizera Frenzel. Ibid, fig..36. 
psy ia erystalligera Frenzel. , Inid, fig. 37. 

Ph loides ornata (Leger) Labne. Leger 1892 Pi. Riz7. ie 

isloides ornata (nécer) Lappe. Inia Pl, XIII, fig.” a: 

yxinia frenzeli Laveran & Mesnil. & & M 1900 fig. 5 
itsiers provincialis Léger. Labbe 1899, fig, 43. 
7 ictospora provincialis Leger. Ipid, fig. 42. 
: teinina ovalis (Stein) Teger & Duvoseq. L-& D 1904, fig. 3c. 
. Steinina ovalis (Stein) Leger & D'noseq. Ibid, fig. 4a. 
Steinina ovalis (Stein) Leger & Duboscq. Ibid, fig. 4a. 
teinina obconica Ishii. Ishii 1914, fig. 4. 
‘locystis ensiferis (Ellis) Ellis, Ellis 1912, * ph 5. 
‘inia mobuszi Leger & D°poseq. LE & D 1902 Pl. VI, fig 60. 
inia mobuszi Léger & Duposeq. L & D 1902 Pl. vI, fig.58. 
‘Locystis ensiferis (Ellis) Ellis, Ellis.1912, fis Pe 
© ileageecaaed discoeli (Crawley) Ez lis. ‘Crawley 1903a P1.I, 


ocephalus conicus (Dufour) Stein. Dufour 1837 Pl. I, 


Gregarina conica ‘eto Dufour 1837 Pl. I, fig. 7a. 
alg Saar conicus (Dufour) Stein. Leger 1892 Pl. XII, 
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104. Indeterminate species called by Crawley Asterophora philica, 
a. Crawley 1903a Pl. III, fig. 32. 
105. Indeterminate species called by Crawley Asterophora philica. 
‘Crawley 1903a Pl. III, fig. 33. 
|| 106. Stylocephalus oblongatus (Hamm.) Watson. Schneider 1875 
| eee arenes, fig. S, 
107. Stylocephalus longicollis (Stein) Watson. Schneider 1875 
waa nee, fig. 1. 
] 108. Stylocephalus giganteus Ellis. Ellis 1912c, fig. 2. 
| 109.Stylocephalus gigantens Ellis. Ellis Tpid, fig. 14. 
110. Lophocephalus insignis (Schneider) Labbe. Schneider 1282 
Pl. XIII, fig. 1. 
lll. Corycella armata Leger. Léger 1892 Pl. XVI, fig. 7. 
112. Corycelia armata Leger, Leger 1892 Pl. XVI, fig. 8. 
; 113. Asterophora philica (Leidy) Crawley. Leiay 1889, fig. 7. 
114. Lophocephalus insignis (Schneider) Labbe’. Wasielewski 1896, 
| - fig. 5, after Leger. 
115. Gystocephalus algerianus Schneider, cephalont. Labbe 1899, 
| fig. 82. 
116. Beloides firmus Guage) Labbe. Labbe 1899, fig. 65, after 
Leger. 
| 117. Beloides temis (Leger) Labbé. Labbe Ibid, fig. 65. 
118. Stylocephalus brevirostra (Kéllixker) Watson. _KOlliker 1848 
. Pl. II, fig. 14. ee ee 
119. Pyxinia rubecula Hamm. Frantsius 1848 Pl. VII, group II, 
| fig. 1. 
120. aerbatas oblongatus (Hanm.} Watson. S°hneider 1875 Pl. 
. RVIIT, fig. 5. | 
y 121, Stylocephalus longicollis (Stein) Watson. Schneider I%ia 
} .. wie wee, Tig. 2. 
. aeee Ancyrophora gracilis Leger. Leger, 1892 Pl. XIX, fig. 1l. 
123. Cometoides capitatus (Leger) Labbe. Leger 1892 Pl. XVI, 
| fig. 3. 
104, Cometoides capitatus (Leger) Labbe. Leger 1892 Pl. XVI eet ee 
125. Cometoides crinitus (Leger) Lapnhd. Leger 1892 Pl, XVIII stiees. 
126. Actinocephalus gimbeli lis) Watson. Ellis 1913, fig. 4. 
| 127. Actinocephalus gimbeli (Eliis) Watson. E lis Ibid. Migs 3. 
. imerite of Gregarina munieri (Schneider) Labbe. Schneider 
it Pl. XVII, fig. 2. se 
| 129; ba roscoviana Schneider. Schneider 1875 Pl. XVI, fig. 4 
|| 130. Gregarina parva Crawley. Crawley 1903p Pl. XXX, fis. 10. 
|, 131. Euspora fallax Schneider. Schneider 1875 Pl. XVIII, fig. 14. 
|| 132. Gregarina cumeata Stein. Schneider 1875 Pl. Xx, fig. ll. 


1 133. Gregarina cuneata Stein. Stein 1848 Pl. IX, fig. 23. 


134. Gregarina cuneata Stein. Crawley 1903a Pl. III, fig. 30. 
|] 135. Gregarina cuneata Stein. Frantzius 1848 Pl. VII, group V, 
- fig. I. ; 


1 386. Gregarina cuneate Stein. Ishii 1914, fig. 1. 
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merocystis simplex Leger. Teser 1892 Pl, VI, fig. 11. 
ina statirae Frenzel. Frenzel 1892 Pl, Vseey faba be 
ina passacornuti Leidy. Crawley 1903a Pl. Il, fig. 24, 
rina polymorpha (Hamm. ) Stein. Frantzius 1848 Pl, VII, 


ia Oo. : 
Dtenintes polymorpha (Hamm.) Stein. Stein 1948 Pl. ms, fiz. 
ie es ee 
143, Gregarina minuta Ishii. Ishii 1914 fic. 2p. 
™ 1. Gregarina guatemalensis Ellis, Elis 1912 fig. 6t. 

5. Uncertain species(Genus ? boletophagi Crawley) . Crawley 
* wy 19038 Pl. ae fig. 26. 
146. Gregarina steini Berndt. Bernat 1902 Pl. XIII, fig. 69. 
| 147, Gregarina minieri (Schneider) Lappé. Schneider 1875 Pl. 

|) XVII, ‘fig..1. an 

148. Actinocephalus dytiscorum(frantzius ) Watson. Frantzius 1848 
Pl. VII, group VII, fig. 1. vee a 
| 149. Uncertain species (Gregarina microcephala Leidy) . Leidy 
9, fig. 4 a 
" Gregarina lucani (Crawley) Watson. Crawley 1903a Pl. III, 


1. Gregarina grisea Ellis. x lis 1915, fig. 1. 

a5 52. Gregarina cuneata Stein. Leger & Dinoscq 1904, fig. 5. 

aa 4183. Gregarina polymorpha (Hamm.) Stein. Leger & Dubosca 1904 

y eee. 6, 

| 154, Gy sigue elongata Frantzius. Frantzius 1848 Pl, ‘VII, group 

) 5 Sage Ze ’ } 

155. Siieesina longirostris (Léger) Labbe. Leger 1892 Pl, a 

fig. Ss. 

| ss. Uncertain species (Gregarina ovalis mol Wateas Le 

|| Crawley 1903a Pl. I, fig. 5. 

| 157. Uncertain species Ibid. Crawley Ibid, fig. 6. 

a 158, Uncertain species (Gregarina elaterae ‘Grawley) « Crawley 

19038 Pl. I,. fig. 11. . oe ie: 

| Bt ), Pyxinia rubecula Hammer schmidt. Leger 1892 Pl. XIV, Fiz 6 2 

, +46 60. Spore of Cystocephalus algerianus Schneider. Labbe 1899, 

a - ie 9, . oat oe 
“UL. Spores of Lophocephalus insignis (Schneider) Labbe. Schneider 

1882 Pl. XIII, figs. 48 & 50. ees 

1e 2. Spore ‘of Acanthospora pileata Leger. eae 1892 Pl. XV, 

a. fig. 5a.. am 

1 58 Spore of Acanthospora polymorpha Leger. Lappe 1899, fiz. 68, 
i .. Spore of Ancyrophora gracilis Leger. Leger 1892. Pl. XIX, 

- fig..12p. 

165. Spore. of Cometoides capitatus (ne'ger) Labbe. ‘Leger 1892 

| ian a. oe Raine As” 
166. Spore of Corycella armata Leger. Léger 1892 Pl. XVI, fiz.10. 
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up V, fig. 2. ) 
ina polymorpha (Haram . ) Stein. Schneider 1875 Pl. XX, 
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monarchia Watson. 
intestinalis Watson. 
barbarara Watson. . 
gracilis Watson. 
71. katkerina Watson. 
172. @ ‘ina sp. Watson. 
178, Steinins rotunda Watson. 
7 regarina tenebrionella Watson. 
7 S ingurinn fragilis Watson. 
176. Gregarina globosa Watson. 
177. Gregarina oblonga Dufour. Dufour 1837 Pl. I, fig. 9. 
‘178. Gregarina oblonga Dufour. Dufour 1837 Pl. I, fig. 9a. 
|| 179. Cysts of species called by Dufour G. .Svhaerulosa. Dufour 
oa 1637-m..1, fig. 4. 
180, Cysts of species called by Dufour G. soror. Dufour 1837, 
' ‘a Pl. I, fig. 5... 
) 202... Gregarina hyalocephala Dufour. Dufour Inid, fig. 8. 
182, Gregarina hyalocephala Dufour. Dufour Ibid, fig. 8a. 
+183. Gregarina ovata emt Frantzius 1848 Pl. VII, group IX, 
ve! TF . Y 
isa, Gregarina istio ‘Sievola. Schneider 1875 Pl. XVII, fig.11. 
5. Gregarina serpentula deMagalhaes. deMagalhaes 1900, fig. 4, 
| 186. Gregarina serpentula deMagalhaes. Magalhaes Ipid, fig. 4. 
| 187. Gregarina panchlorae Frenzel. Frenzel 1892 Pl. VIII, fiz.20. 
|| 188. Gregarina locustacarolina Leidy. Leidy 1353 Pl. XI, fig. .35. 
| 389 Actinocephalus pachydermus (Crawley) Ellis... Leiday 1853 ae 
| . RE, fag.. 57. 
 ~-190. Actinocephalus pachydermus (Crawley) Elis, Crawley 1907 
Pl. RVIII, fig. 3. 
toL. Gregarina achetaeabbreviatae Leidy. Leidy 1853 Pl, XI, 
_ fig. 32. abate ess Baie i 
_ Gregarina achetaeabbreviatae Leidy. Crawley 1903a Pl. III, 


| Gregarina kingi Crawley. Crawley 1907 Pl. XVIII, fiz. 10. 
Gregarina rigida (Hall) Ellis., Crawley 1907 Pl. XVIII, fig.8 
Gregarina longiducta Ellis. . E lis 19134, fig. 8. 

. Gregarina consobrina Ellis. Ellis 1913c Pl. XVIII, fig. 24, 
Gregarina rigida (Hall) Ellis. Hall 1907 Pl. I, fig. 8. 
Gregarina rigida (Hall) Ellis. Watson 

9. Gregarina macrocephala Schneider. Schneider 1882 Pl. yer. 
‘he RS RS an tr 

. Na affinis Schneider. Schneider 1882 ‘PL. -XIIT, 

fig. 33. . are Mis pr i.. 

:; 201. Geacesunie tenax ‘$Chneider. “Schneider 1875 Pl. XIX, fiz.10. 
(202. Pileocephalus vlaberae Frenzel. Frenzel 1892 Pl. ea 
’ _Pileocephalus blaberae Frenzel. Frenzel Ibid, fig. 23. or) 
rere davini Léger & Duboseq. L & D 1899, fig. 3. 
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Zen gryllorun Adriaan Watson. Cuenot 1901 Pl. Xxx, 
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7. 
4 Pelbteen firmus (Leger), Lavhe. ‘Leger 1899 Pl, XVII. fir. 
|. Acanthospora pileata Leger. Leger 1892 Pl. XV, fiz. 4, 
}» Ancyrophora uncinata Léger. Leger 1892 Pl. XIX, ei.8, 
“rs Leidyiana solitaria n. sp. 
}. An adult sporont. 
- A younger slender sporont, nearly transparent. 
0. Another adult sporont. 
o Ae 01d sporont, dense, compact and sluggish, just prepar- 
 atory to cyst- formation. _- 
OR ety Drawings to illustrate the bending of the body. 
a. The trophozoite attached to a host-cell. 

) _ A larger trophozoite with an incipient protomerite. 
Pally developed put still attached trophozoites. _ 
An individual with epimerite, free in the intestine and 
nearly as largex as the adults. 
A section of the caeca indicating that this organ is fre- 
mently_ the seat of infection. 


om their ‘podies.. They are not attached ankerasposteniorae 
tin ofa socket, as in the genus Gregarina but haphazard 


Retneter of elngsish, fully matured sporonts, several of 


De hin Seeneyhore erratica. adie. 1903a Pl. III, fig. 34. 
232, Longitudinal section of a portion of the deutomerite, 

_.. indicating the depply staining myonemes cut crossw-se, just 
within the epicyte wall. 

 & sporont in the prdcess of contortive and progressive 

- movement .. The series was made at intervals of fifteen sec- 
“two sporonts in “the process. of rotation previous. ‘to eyst- 
formation. | ‘The sporonts are not attached. . ‘et 
Silda Sie in rotation with a thin. transparent wall. 
m.of sporonts. after half an hour ona slide, en- 


Gregarina acuta (Leger} Labbe. Léger 1892 Pl. VI, fig ie 
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roring to free themselves from threads at the posterior | 
which hold them to the debris. The sporonts are greatly 
ched owing to their efforts to move forward. 
potomerite with an apical papilla. The animal is collaps- | 
; from evaporation of the medium. 
yst still in rotation, the nuclei faintly visible, the 
omerites still distinct and the transparent laver thick. 
59 6 The nuclei have now disappeared and the protomerites are 
c still visible as lighter areas. 
240. The protomerites are visible as slichtly less 6 ense areas; 
.- the transparent layer has become still wider. 
i 241. The outside laver is much wider than before and the inner 
_.. mass smaller because of the exudation of liquids. The line 
‘of separation between the two sporonts is now obliterated © 
and the cyst is a homogeneous mass. . 
242, The protoplasm is collected in small spherical masses. 
aah Section of a sporont stained on the slide, showing the 
- longitudinal striations and the myonemes which form a hori- 
; zontal network of fibrillae. 
. A segment of the cyst in the stage shown in fig. 242, ‘The 
_ gametes are being formed from the outer parts of these 
i protoplasmic masses. ._ 
es sporeducts are indicated by orange-colored conden- 
-» gation discs on the ‘surface of the cyst-mass... 
6. The sporeducts have grown... from the periphery inward te 
ane central part of the mass. 
248. The ducts extending outward from the periphery into 
_the.transparent cyst-wall. 
249. A mature cyst from which the spores are veing extruded in 
_- ‘chains. | 
250, Cross-section of an intestine heavily infected with para- 
— gitess. the gregarines remain in the epithelial region of the 
intestine rather than among the food masses where they. would 

easily be swept alons by peristaltic movement... oe 
251. A gamete taken from a cyst which was crushed at the end 
ae OF about thirty hours. 
252. Two isogametes which have just fused, from a cyst of about 
.. thirty-five. hours. 2 ee 
. A later stage in the fusion of the isogametes. 
. A zygote formed by the fusion of the two gametes. 
. Ripe spores from a fully-developed cyst. of about forty- 
-. eight hours. ws un a 
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The writer of this dissertation was born Dec. 8, 1886 
- Be ‘ : 


oria, Michigan. She attended the graded and hizh school 
of this village and also the hizh school at Flint, Michigan, 


graduating from the latter institution in 1903. She entered 
ee Pe: 
Olivet College in 1906 and graduated in 1909, and taught in the 
E , 
oo 
h: gh schools of Rockville Centre and Oyster Bay, Long Island, N.Y. 


oe 
for three years. In 1912-3 she was Assistant in Zoology in the 


i of illinois, taking the 1/.S. degree in 1913. ‘The 


simme: of 1910 was men in 1 graduate work at Middlebury College 
ont and the summers of 1911, 12, 13, an@ 14 in corse work 


and research at the Biological Laboratory of the Brooklyn Institute || 


at oe Harbor, Long Island. During the years of 1913-14 
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